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FdRFARANDE F6R ATT FASTSTALUA EN VARELSES POSITION 
OCH/ELLER ORIENTERING I FdRHAULANDE TILL EN OMOIVNING 

10 UPPFINNINGENS OMRADE 

Ffirellggande uppflnning avser ett fOrfarande fOr att faststaila en 
varetses position och/eiler orientering \ fdrhdilande till en omgiv- 
nlng, ett ffirfarande fdr att lokalisera en ffireteelse hos en omglv- 
15 ning. ett fdrfarande fdr att faststSlla om en fdreteelses position 
och/eller orientering I fdrhdilande till en omglvning Gverstammer 
med en referens. och ett fdrfarande fdr att medelst en vareise 
faststaila ett objekts position och/eiler orientering I fdrhallande till 
en omgivning. 

20 

S&dana fdrfaranden kan anvdndas for en rad andamdt. men hSr- 
efter kommer i f5rsta hand att beskrivas de speciella. men inga- 
lunda for uppfinnlngen begrSnsande. tilldmpningama i samband 
med guidning och dvervakning av en vareise och vid avsOkning, 
25 bevakning eller kontroli av ett f6remal. omrSde eller en volym 
med hjdlp av en vareise. 

F6rst av allt kommer nedan ett antai i fdrellggande ansdkan an- 
vdnda begrepp att ndrmare fOrklaras och definieras. i^arvld fram- 
30 holies att de I texten fdrekommande begreppen "vareise". 
"objekt", "foreteelse". "omgivning". "Inomhus". "seml-inomhus". 
"modeli". "position", "orientering", "auktorisatibn" och "abstrakta 
stationer" 3r att ge mycket vida betydeiser 1 enlighet med efter- 
fbljande definitioner. 



35 



i begreppet "vareise" inkluderas mdnniskor och djur. Aven om 
djur tillhSrande gruppeh dSggdJur i fdrsta hand avses. sd inbegri- 
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pes aven andra djur. sdsom fdglar, fiskar, grod-*6tf*milS58?"samt 
insekter. 

Med begreppet "objekf avses bide fyslska fSremSI och vareiser 
eller delar dSrav. 

Begreppet "fOreteeise" innefattar fOrutom varelse och fdremdl 
aven Snga, vStskor. skuggor, ijussken, Ijudkailor. vSgor, vlbratlo- 
ner, rSrelser, sprickor under utbredning, luftdrag, fidden, virvlar, 
turbulens. missfargnlngar och fSrgskiftningar samt andra jamfOr- 
bara fenomen. 

En "omglvnlng* kan utgaras av ett eller flera fysiska fdremSI elier 
delar dSrav. och/eller vareiser, sdvai som av en godtycklig volym 
med eller utan fysiska begransningsytor. Volymen eller rummet 
kan Inkludera ett eller flera sollda fdremai och/eller Inrymma ollka 
medler I gas- och/eller vatskeform. Det ar ocksa majllgt att ett 
vakuum rader i volymen. I omglvnlngen kan fdrekomma bade 
stationara och rorliga objekt/foreteelser. Den aktuella omglv- 
nlngen kan vara beiagen bdde utomhus och inomhus samt upp- 
vlsa stor eller llten utstrdcknlng I fdrhdilande till varelsen. 

FSreliggande uppfinnlng ar avsedd att tiliampas framst "inomhus" 
och "semi-inomhus". Under begreppet Inomhus (nkluderas alfa 
typer av lokaliserlngar invandlgt oHka slags permanenta eller 
tillfdiliga byggnatloner och konstruktioner eller naturligt fdre- 
kommande inneslutnlngar. sdsom bostadshus. fabrikslokaler, 
kontor. tait. grottor, tunnlar. gruvor. men aven enklare konstruk- 
tioner dar det finns vaggar, peiare och/eller master som bar upp 
nSgon form av tak. Taken kan vara heltackande eller I form av 
nat, galler eller ribbor. Till kategorin inomhusomgivningar raknas 
aven platser Inuti olika slags farkoster. sSsom fartyg. tag. bilar. 
flygplan och rymdfarkoster I begreppet seml-inomhus avses 
platser beiagna utomhus i narheten av konstruktioner eller natur- 
ligt ffirekommande fdremSi samt i anslutning till inomhusomgiv- 
ningarnas yttre begransningar. sdsom 1 ndrheten av vaggar, tak, 
master, peiare. kraftledningar, torn, murar. belysnlngsstolpar, 
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broar. trad, klippformationer. stenar. buskar. dalgSngar och kul- 
lar . vattensamlingar. slrandllnjer. variationer 1 vaxtiighet etc. 

Det ska ocks^ betonas att begreppet "model!" avses Innefatta 
5 alltlfrdn mycket enkia modeller av omglvningar, sSsom enstaka 
samordnade data, diagram, ritningar, kartor etc., till mer avance- 
rade tvS-. tre- eller hdgredimensfoneila modeller vllka kan f6r- 
flyttas. roteras, fflrandras eller pd annat sdtt behandlas t ex i en 
datorgrafisk mlljd f6r bildbehandling och/eller utvirdering. och 

10 ocksi de mest avancerade modellerna vad avser interaktfv an- 
vandning, de s k virtual reality (VR)-modellerna. i vilka en anvSn- 
dare virtuellt kan taga del av en omgivnings egenskaper. Vidare 
kan modellerna Inkludera fotografiska stillbllder och rdrllga bflder 
f form av filmade sekvenser. I en modell kan vektorlella storheter. 

15 sdsom t ex gasfJ6de, illustreras medeist pilar pS sddant satt att 
en piis riktning och Iflngd anger rlktnlng respektive mitetal fdr 
den aktuella storheten. Vidare kan andra. oftast ej riktnlngsbe- 
roende storheter, sasom temperaturer. strdiningslntenslteter etc. 
dterges I form av oHkfargade transparenta ytor representerande 

20 ytor i en volym utmed vllka ytor den aktuella storheten t ex har 
ett konstant vdrde. Dessutom inkluderas Sven holografiska iter- 
givningar och modeller av abstrakt och berSkningemdssig typ, 
sSsom de som avbildar en omgivning medeist t ex redproka rum. 

25 Vidare har begreppen "position" och "orlenterlng" fSljande bety- 
delser. Ett tredimenslonellt objekt, d v s ett fysiskt fSremal eller 
en varelse. kan ha upp till sex rumsllga frihetsgrader, tre trans- 
latloner och tre vridningar. Objektets "position" deflnleras av de 
: storheter som anger transiationer 1 fSrhdIIande till ett aktuellt 

30 koordinatsystems orlgo. Dessa betecknas I denna ans&kan med 
X, y och z. Det ar emeliertid ocksd mdjiigt att ange positlonspa- 
rametrama I andra koordinatsystem, t ex i polara koordinater (r, 
' <P. 6). Objektets "orientering" definieras av de storheter som an- 

ger fdremalets vridnlngsvinkjar i koordinatsystemet. Oessa be- 

35 tecknas I denna ansokan med a. fi och y. 
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I praktiken har ett objekt ofta ett antal frihetsgrader som Sr 
mindre 3n sex. Exempelvis har en marker p& en datorpresenta- 
tion vanllgen IvS frihetsgrader. Dess orienterlng dr konstant (eller 
irrelevant), och dess position karakteriseras av tvS varlabler. PS 
5 samma satt kan ett tredimensioneilt objekt ha sddana begrins- 
nlngar att det har fSrre an sex frihetsgrader. Exempelvis har en 
ph en bordsskiva flyttbar klots tre frihetsgrader - tvS varlabler 
anger dess Idge pd bordsskivan och en variabel dess orienterlng, 
d V 8 dess vridnlngsvlnkel runt en mot skivan vlnkelrSt axel 

10 

"Auktorisatlon" Innebar att en varelse har tilllrade, eller inte har 
tilltrade. till ett visst omrSde/volym I en omgfvnlng eller till ett 
objekt eller ar tillaten. eller inte ar tiliaten. att utfora en viss at- 
gard. Denna auktorlsation kan ocksS vara vlllkorad till en speciell 
15 tidpunkt etier till en fdrdeflnlerad atgard som mSste utforas av 
varelsen eller av ndgon annan eller till att ett speciellt tlllstand 
r§der i omglvnlngen eller till att en sdrskild hSndelse intraf- 
fat/intraffar. 



20 "Abstrakta stationer" ar valda uppsSttnlngar av positioner 
och/eller orlenteringar i omglvnlngen vllka Inte nfidvandigtvis be- 
hdver sammanfalia med ett fysiskt fSremais placering eller ut- 
strackning. utan en abstrakt station kan vara definierade av en 
eller flera valda positions- och/eller orienteringsparametrar bero- 

25 ende pS. eller oberoende av, omgivningens egenskaper. samt 
eventueilt fdrlagd till ett speclfikt tidsintervall. 

Vidare ska papekas att fastan det I nedanstSende text i fSrsta 
hand ar beskrivet tiliampningsexempel I vllka den relative f6r- 

30 flyttningen meilan anordningen anvand f6r genomfdrande av far- 
farandena, eller dtminstone delar av denna anordning, och om- 
glvnlngen, genomfdrs genom fOrflyttning av sjaiva anordningen, 
sS ar det mdjiigt att i vlssa fail anvanda en fixerad anordning och 
istailet Sstadkomma den relative fdrflyttningon genom fSrflyttning 

35 av omglvnlngen. t ex i de fall omglvnlngen utgfirs av ett icke fast 
instalierat fdremai. 
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Det fSretlgger inom en mangd olika omrSden ett behov av att lo- 
kalisera en fdreteeise hos en omgivning eller lokalisera en va- 
relse, ofla en mSnnlska. elier ett med varelsen ffirbundet fOremSl. 
med avseende dess position och/eller orientering i fdrhdilande 
till en fSregdende position och/eller orientering eller i fSrhdilande 
till en omgfvning. F6remSiet Ran t ex vara en farkost av ndgot 
slag i vilken varelsen befinner sig eller ett fdremdl I omglvnlngen 
vars position och/eller orientering dnskas kontrolleras med hjaip 
av varelsen. 

Exempelvis inom bevaknlngsbranschen fdrellgger ett behov att 
kontrollera och/eiler flvervaka en vakts fOrflyttnlngar och eventu- 
ella andra atgdrder utfdrda av vakten vid tillfalien dS vakten utfSr 
en s k vaktrunda i t ex en byggnad. I enlighet med redan kand 
teknik genomfdrs delta genom att vakten dlaggs att vid vissa fSr- 
utbestamda piatser (kontrollstationer) utmed vaktrundan utfora 
ett moment, sdsom omvrldning av en nyckel, anvandning av kort- 
dlstanstranspondrar eller kontakt- elier distansaviasnlngsbara 
brickor, eller genomfdrandet av en streckkodsiasning. som be- 
krdftar att vakten ifrdga varit vid den aktuella platsen vid en viss 
tidpunkt. Detta utnytljas f6r att erhdiia information om huruvida 
vakten har fullgjort sina Sldgganden eller inte under den aktuella 
vaktrundan. Vakten kan dessutom genom okuiSrbesiktnlng f viss 
utstrScknlng konstatera om feremSI i omgivningen Sr korrekt pla- 
cerade eller om obehdriga befinner sIg i byggnaden och om 
dnskas dverfdra denna information till ndgon annan, t ex till en 
vaktchef. poiisen etc. 

Som komplement till varelsens iakttagelser kan olika former av 
givare anvSndas for att indikera olika tlllstSnd I omgivningen. Fdr 
att indikera att ett fonster har krossats kan en glaskrossdetektor 
anvandas och medelst en larmanordning anordnad vid fOnstret 
kan information erhSllas t ex om att fdnstret Sr dppet fasten det 
bdr vara stdngt. 
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Ovanstaende tillvagagdngssfltt har emellertid en"rajhf?SSRa«»ar. 
Dessa Sr i fersta hand fOrknlppade med bristen flexibilltet. 
Vaktrundan Sr bestdmd pd fdrhand med smi mdjtlgheter till and- 
rlng av denna under en pAbSrjad vaktrunda. Det ar visserllgen 
5 mdjiigt att varlera ordnlngsfdijden fdr de kontrollstationer som 
ska bes&kas. men antalet olika ffirflyttnlngsvagar ar Sndock be- 
grdnsat. VIdare ar mOjIigheten till Overvakning av vakten mycket 
begrdnsad och egentligen erh&lles endast vetskap om huruvida 
de ovan nSmnda momenlen fir utfdrda eiler inte samt om I vllken 

10 ordning och/eller vtd vllka tidpunkter dessa moment eventuellt 
har utfdrts. Ndgon information om vaktens fSrflyttnlngsvag eiler 
var vakten beflnner sig mellan kontrollstatlonerna erhiiles dSr- 
emot inte annat an indirekt I de fall vetskap Anns om med vllken 
hastighet vakten fOrflyttar sIg och om tidsskillnaden mellan ut- 

15 f6rda moment vid olika kontrollstationer. Dessutom kravs ofta 
manga och fasta installatloner av kontrollstationer f6r att mdjiig- 
gora vaktrundor av den diskuterade typen och om objekt I omgiv- 
nlngen ska kontrolleras pa annat satt an genom vaktens laktta- 
gelser krivs omfattande installatloner av olika sorters givare 

20 och/eller kameror runt omkring i omgivningen. Dessutom finns 
inget satt utOver vaktens lakttagelser att lokalisera en fdreteelse 
som upptrader pi en oforutsedd plats vid vllken det inte finns 
nagon givare utplacerad. En sddan fdreteelse kan vara ett ma- 
skinhaveri. ett lackage pS en ledning. en frSnvaro/narvaro av ett 

26 objekt etc. Visserligen finns m6jlighet att anvanda givare 
och/eller kameror som tacker ett relatlvt stort omrade, men dS ar 
sddan indikering ofta fdrkntppad med en fdrhdilandevis stor 
onoggrannhet vad betrSffar fOreteelsens placering. T ex kan det 
med en givare piacerad vid golvnivd i ett rum faststailas om det 

30 fOreligger ett lackage pd ndgon i rummet fOrekommande vatten- 
ledning. men det kan inte faststailas var I rummet den lackande 
rdrledningen ar beiagen eiler var pa rSriednlngen lackaget upp- 
statt. 

• ■ 

• mm 

35 Ett annat med bevakningsbranschen besiaktat omrdde dr over- 
vakning av manniskor som avtjanar straff ffir att de har begdtt 
"': brott. Harvid kan det vara aktuellt med Overvakning av en minni- 
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Ska som befinner sig I ett fdngelse sdvai som av en mdnniska 
som avtjanar sitt straff i en annan mllj6 ute I samhSllet. Det blir 
allt vanllgare. sMrskllt f6r lindrigare ffirseelser, att den som d5ms 
for etl brott under vissa givna forutsSttningar erbjuds alternativet 
5 att avtjdna sItt straff i en annan miljS. t ex I hemmet, sklld frin 
den konventionella fangelsemiijfin. I samband hSrmed alaggs 
vanllgen den straffade med vissa restriktioner vad avser dennes 
rfirelsefrlhel. d v s hah/hon har tiilstdnd att vistas endast Inom 
vissa givna omr^den under vissa givna tidstntervall. Det innebSr i 

10 praktiken att ofta vederbSrande tvungen att vistas endast 1 bo- 
staden. Undantag kan gdras under viss tid t ex f6r att personen i 
frSga ska kunna utfora ett arbete pd en annan plats. Vidare 
m&ste personen som motprestation bara en s k elektronisk fot- 
boja I syfle att personens position kontinuerligt ska kunna fast- 

15 stailas sd att det kan kontrolieras att personen inte dverskrider 
de restriktioner som fCreligger. Enllgt redan etablerad teknik sker 
Qvervakningen genom att den vid personen fastgjorda fotbojan 
vdsentligen kontinuerligt sender signaler till en mottagare i om- 
givningen sd att personens eventuella fdrflyttningar kan registre- 

20 ras. En stor nackdei med denna teknik dr att de utsanda slgna- 
lerna flven av obehdrlga kan aviyssnas och utnyttjas f6r spdrning 
av personen som b&r fotboian. Det Sr alltsd mdjitgt att mdnniskor 
som t ex kan vara ett sdkerhetshot mot personen ifrdga kan er- 
hSIla uppgifter om var denne befinner sig genom att aviyssna 

25 signaierna medeist en mottagare. 

Ett ytterllgare omrdde ddr det fdreligger ett behov av att iokall- 
sera en f6reteeise hos en omglvning eller lokallsera en varelse, 
ofta en mSnniska, eller ett med varelsen f6rbundet fdremdl, med 
30 avseende pd dess position och/eller orientering I fdrhdllande till 
. !" en fbregSende position och/eller orientering eller I forhSllande til! 

; ;] en omgivning, ar vid vagledning och/eller guidning av mannlskor 

'** t ex I samband med massor. besdk i butiker, varuhus. kdpcentra, 

; '* museer och sjukhus eller pA jarnvdgsstationer och fiygterminaler 

35 etc. Den teknik som anvdnds fdr narvarande ar framst delgivning 
av information till personen IfrSga via skyltar och blldskarmar ut- 
J^: placerade i omgivningen eller via skriftlig information som kan 
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medtagas. sdsom kartor och andra dokument. Hirvid saknas 
emellertid mdjiigheten att pi basis av personens position 
och/eller orlentering ge adekvat Information I syfte att v^gleda 
personen. med undantag av vld sdrskllda Informatlonsstationer 
5 som har en karta dSr personen kan faststaila sin ungefSrliga po- 
sition I fdrhdllande till omgivningen och erhalla Information om t 
ex vagvaf fOr att p& bfista sdtt ffirflytta sig till en viss plats. Detta 
tillvagagdngssdtt flr emellertid statlskt och erbjuder Inte mOjIighet 
till Interaktlvltet i den utstrScknlng som ofta &r finskvirt f6r att 
10 tlllgodose personens dnskemSI. 

UPPFINNINGENS SYFTEN OCH SAM MAN F ATTN I NQ AV 
UPPFINNINGEN 

15 Ett fOrsta syfte med ffireliggande uppfmning Sr att tlllhandahdila 
ett fSrfarande fSr att faststdlla en varelses position och/eller orl- 
entering I forhallande till en omgivning. vllket fdrfarande kan tlll- 
lampas bdde Inomhus och seml-lnomhus, och utan att varelsen 
behSver soka upp en vIss plats ffir positions- och/eller orienter- 

20 Ingsbestamnlngen, och pd ett sadant satt att risken fdr obehSrig 
spdrning av varelsen reduceras v3sentllgt. 

Detta syfte uppnSs enligt uppfinningen genom ett fOrfarande fSr 
att faststaila en varelses position och/eller orlentering I fSrhSI- 

25 lande till omgivningen, Innefattande att varelsen ffirbinds med ett 
lokallserlngsorgan inkluderande en givare sd att varelsens och 
givarens inbfirdes positioner och/eller orienteringar ar anordnade 
att vara Inom ett begrSnsat intervall. varvid givaren genom 
mottagning av infallande signaler frdn signalkailor i omgivningen 

30 faststailer sin position och/eller orlentering 1 fdrhdilande till 
omgivningen, och att varelsens position och/eller orlentering 
faststalles med hjaip av fdr givaren faststaild position och/eller 
orlentering. Ett sddant farfarande kan nyttjas i alia omglvningar 
; dar erforderliga signalkailor anordnats eller fSrellgger i form av 

35 naturllgt f5rekommande f6remdl. Vldare kan positions- och/eller 
orlenteringsbestamningen genomfaras fSr godtycklig 
positlon/orlentering under f6rutsattnlng att givaren erhdller erfor- 
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derliga signaler fran slgnalkSllorna. Genom sHf^gfl^aft^sft^tstaller 
sin position och/eller orientering medelst p& givaren infallande 
signaler minlmeras risken f6r obehdrig spirning av varelsen. 

5 Enligt en f6redragen utfdringsform av det uppfmningsenliga fdrfa- 
randet fdr att faststSlla en varelses position och/eller orientering i 
fdrhdilande till en omgivnlng. faststailes vid fdrflyttning av varel- 
sen varelsens position och/eller orientering upprepat genom att 
givaren genom mottagning av infallande signaler fran signalkSllor 

10 i omglvnlngen upprepat faststaller sin position och/eller orienter- 
ing. Med ett sSdant fdrfarande kan fdr varelsen faststSilda posi- 
tioner och/eller orienteringar registreras fdr kartiaggning av va- 
relsens fdrflyttning i fdrhdilande till omglvnlngen och/eller relatlva 
fdrflyttning. d v s fdrflyttning i fdrhdilande till dess fdregdende 

15 position och/eller orientering. 

Ett andra syfte med fdreliggande uppfinning ar att titlhandahSlla 
ett fdrfarande fdr att lokalisera en fdreteelse hos en omgivning 
vilket fdrfarande reducerar de med redan kSnda sidana fdrfaran- 

20 den fdrknlppade nackdelama vSsentligt, d v s tillhandahSlla ett 
fdrfarande som mdjiiggdr lokalisering av olika typer av fdreteel- 
ser utan krav pd installation av en viss sorts givare fdr varje fd- 
reteelse och/eller av kameror, och vilket fdrfarande fdrmar lokali- 
sera fdreteelser och aven ofdrutsedda sSdana med hdg nog- 

25 grannhet med avseende pa dessas position och/eller orientering. 

Detta syfte uppnSs enligt uppfinningen genom ett fdrfarande fdr 
att lokalisera en fdreteelse hos en omgivnlng, innefattande att en 

*:-' varelse fdrbinds med ett lokallseringsorgan Inkluderande en gi- 

30 vare fdrbunden med ett don avsett fdr utpekande av fdreteelser i 
omglvnlngen. att pekdonet riktas av varelsen mot fdreteelsen 
fran atminstone en pekposition. varvid givaren genom mottagning 
av infallande signaler frSn signalkdllor i omglvningen faststaller 

:*-: sin position och/eller orientering och ddrmed fdr nSmnda 

35 Atminstone ena pekposition faststaller pekdonets position 
och/eller orientering i fdrhSllande till omgivning en. och att den 
utpekade fdreteelsens position och/eller orientering 1 fdrhSilande 
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till omgivningen faststailes med hjaip av fOr pekdonet faststSlld 
position och/eller orlenterlng. Med en eddant fSrfarande, och 
eventuellt ett nyttjande av ytterligare information om omglvnlng- 
ens beskaffeniiet i form av t ex en modell, ar det m6jligt att fast- 
5 stdlla nSmnda fdreteelses position ocii/eller orlenterlng I fSrhSI- 
lande till omgivningen med hag precision. Vldare ar det mOjIigt 
att faststaila att varelsen har eller har haft en viss position 
och/eller orientering I fdrhdiiande till nSmnda fOreteelse. 
Pekdonet kan t ex vara fOrsett med utrustning far utsSndning av 

10 en laserljusstrale och dflrigenom kan pekdonet riktas mot den 
aktuella fareteelsen med stor precision. Sdledes kan Information 
om fareteelsen position och/eller orientering erhSllas med h5g 
noggrannhet. vilket ar av stort varde I mSnga tiliampningar sS- 
som tex vid detektering av tidstdndet hos en viss utrustning i 

15 omgivningen. T ex faststaiiande av var det fdreligger en skada 
hos en maskin, en Idckande vattenledning, en brand etc. IMed 
fOrfarandet kan exempelvis en taklacka pekas ut pS ett repeter- 
bart satt, vilket innebar att positionen for defekten hos taket som 
fdranlett lackaget kan pekas ut, och/eller ritas in pa t ex en CAD- 

20 ritnlng, nar dropp av t ex regnvatten frfln taket uppmarksammas 
och sedan vId ett senare tillfaiie dS droppet inte fareligger, eller 
da dropp frfin flera andra positioner fdreiigger. kan positionen far 
defekten ator pekas ut med hjaip av pekdonet och information 
fran det fdrsta utpekandet. 

25 

Ett tredje syfte med fareliggande uppfinning ar att tillhandahaiia 
ett ffirfarande medelst vilket det ar majllgt att utnyttja abstrakta 
. ... stationer som kontroller far att verifiera att en foreteelse befinner 

*': ' sig eller har befunnit sig I en viss position och/elier orientering 

30 vid en viss tidpunkt. 

• • • 

Detta syfte uppnds enllgt uppfinningen genom ett fdrfarande far 
att faststaila om en fareteelses position och/elier orientering i for- 
hailande till en omglvning averstammer med en referens, Inne- 
35 fattande att en vareise fdrbinds med ett lokaliseringsorgan in- 
kluderande en givare sd att varelsens och givarens inbordes po- 
sitioner och/eller orlenterlngar ar anordnade att vara inom ett be- 
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gransat intervall, att referensen definleras genom Inffirandet av 
^tminstone ett vlllkor avseende iokaliseringsorganets position 
och/eller orlenterlng I fOrhSllande tUI omgivnjngen. att Iokalise- 
ringsorganets position och/eller orlenterlng i fSrhallande till om- 
5 givningen faststailes medelst givaren genom mottagning av Infal- 
lande signaler frSn signalkdilor i omglvningen, och att fdr lokall- 
seringsorganet faststaild position och/eller orlenterlng jSmfors 
med referensen s& att atminstone ndgot eventuellt fOrekom- 
mande tllistand vid vllket nSmnda Stminstone ena vlllkor Sr upp- 
10 fylit kan registreras. Med ett sSdant f6rfarande Sr det m6jligt att 
pa ett enkelt och ratlonelit sStt definlera mSngder av oHka 
strackningar som inte kan fdrutsSgas och som kan framstailas 
slumpmassigt eller pd ett valt sStt efter behov. 

15 Enllgt en fdredragen utfdringsform av det uppflnningsenliga farfa- 
randet fSr faststdilande av om en fdreteelses position och/eller 
orlenterlng i forhlkllande till en omglvning fiverstdmmer med en 
referens, placeras lokaliseringsorganet av varelsen I mekanlsk 
kontakt med ett objekt I omglvningen f6r fixering av lokallse- 

20 rlngsorganet eller en del darav, och darmed av givaren, i fdr- 
hiiiande till objektet sa att namnda iktminstone ena vlllkor upp- 
fyiles. Med en sddant fdrfarande Sr det mdjiigt att faststSlla t ex 
att ett ffinster ar stangt, att en ddrr ar 6ppen eller att ett vred stdr 
i ett visst lage genom att varelsen ptacerar lokaliseringsorganet 

25 sd att givaren ar fixerad I fdrhaiiande till ffiremdlet vars placering 
ska faststailas. Hdrvld kan medelst givaren faststailas dels var 
lokaliseringsorganet och darmed varelsen befinner sig i 
fdrhaiiande till omgivningen. t ex var 1 ett rum, sS att det saker- 
stailes att ratt objekt kontrolleras. dels huruvida t ex ett fdremais 

30 position och/eller orlentering i fdrhallande till omgivningen fiver- 
ensstammer med den avsedda eller inte. 

Ett fjarde syfte med fdreiiggande uppfinning ar att ttllhandahalla 
ett fdrfarande for att kunna faststalla och/eller tnstaila ett fdre- 
35 mdls position och/eller orlentering i fdrhSllande till en omglvning. 
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Detta syfto uppnds enligt uppflnningen genom ett ferfarande fSr 
att medolst en varelse faststSlla ett fdremdis position och/eiler 
orientering i fdrhditande till en omgivning. Innefattande att varel- 
sen fOrblnds med ett lokallserlngsorgan inkluderande en givare, 
5 att lolcalfserlngsorganet av varelsen placeras i mekanisk kontakt 
med fdremSlet, att lokaliseringsorganets position och/eller ori- 
entering i fdrhdiiande till omgivningen faststdlles medelst givaren 
genom mottagning av infallande signaler frdn signalkailor t 
omgivningen, och att fdremSiets position och/elier orientering 
10 faststailes med hjaip av fdr lokaliseringsorganet faststaild posi- 
tion och/eller orientering. Med ett sddant forfarande ar det mfijligt 
att t ex faststdlla ett fdremdis placering eller utf&ra instdilning 
och/eller kalibrering av fdremdiet. 

15 Ytterllgare fdrdelar med samt fdrdelaktiga sardrag hos uppfin- 
ningen framgSr av den efterfdijande beskrivningen samt dvriga 
osjdlvstandiga patentkrav. 

KORT BESKRIVNING AV RITNINGARNA 

20 

IHar nedan beskrivs sdsom exempel anfdrda fdredragna utfdran- 
den av uppflnningen under hdnvisning till bifogade ritningar, pd 

ar en perspektiwy av en omgivning i form av ett rum i 
ett museum Inkluderande ett antal tavlor och en besO- 
kare av rummet. 

fir en schematisk perspektiwy av en uppfinningsenltg 
givare och pS givaren infallande signaler hdrrdrande 
frdn signaikdilor I omgivningen. 

dr ett blockschema Qver en uppfinningsenlig anord- 
ning och exempel pd kommunlkatlonsvagar mellan 
ddri eventueiit ingSende deiar. 
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vilka: 
25 Fig 1 



30 



35 



Fig 2 



Fig 3 
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Fig 4 ar en vy ovanifrin iilustrerande en mSsShSinScIf en 
bds6kare darav. 

Fig 5a. 5b 

5 och 5c &r illustrationer av mOjIiga utseenden hos en av mSss- 
besdkaren I fig 4 buren display f6r Informationsoverfo- 
ring. 

Fig 6 ar en vy ovanifrSn iilustrerande en vaktrunda I en lokai 
10 och en vakt, 

Fig 7 ar en perspektlwy av en omgivning i vilken en person 
lokaliserar ett tackage hos en ledning. 

15 Fig 8 ar en vy i enllghet med fig 7 I vllken personen har fdr- 
flyttat sig till en annan position i fOrhailande till omgiv- 
ningen. 

Fig g ar en perspektlwy av en rSrledning och en darpS an- 
20 ordnad ventil samt ett lokallseringsorgan fSr anbring- 

ande pa ventilens vred. 



25 



Fig 10 ar en vy ovanifrSn iilustrerande ett industrlomrade 
som ar fdremai f6r avsdknlng medelst en hund, och 

Fig 11 ar en vy iilustrerande ett pd en person anbringat arm- 
band avsett att fungera som en elektronisk fotboja. 

DETALJERAD BESKRIVNING AV FOREDRAGNA UTFORANDEN 
30 AV UPPFINNINGEN 

Det i denna ans6kning namnda lokaiiseringsorganet kan \ sitt 
enklaste utfdrande utgdras av dels en givare f3r mottagning av 
signaler infallande frdn signalkailor i omgivningen. dels ett model 
35 fdr fdrbindning av givaren och en varelse. 
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Fflrbindnlngsmedlet kan vara t ex ett llm. eiler en vdsKa fdr bS- 
rande av givaren eller ett band inhysande gfvaren avsett att an- 
bringas pS varelsen, sSsom ett halsband, armband eller liknande. 
Det ska emellertid framhSllas att forbindningsmedlet kan vara in- 
5 kluderat I sjaiva givaren och tiilhandahSllas genom givarens ut- 
formning utan utnytt|ande av nagon komponent utover givaren. 
Exempeivis kan givaren vara fdrsedd med ett fOrbindnlngsmedel i 
form av ett "handtag" att givaren kan fdrbindas till varelsen t 
ex genom att varelsen halt enkeit griper eller biter tag i givaren. 
10 Givaren kan ocksd vara utformad sd att den kan Inplanteras i va- 
relsen. 



En annan typ av fSrbindnlngsmedel Sr olika sorters fordon. Har- 
vid ar varelsen och fordonet anordnade med inbdrdes positioner 
15 och/eller orienteringar inom ett givet Interval! genom att fordo- 
nets utstr^cknlng dr begrSnsad eller genom att varelsen Sr fixe- 
rad vid fordonet. Exempeivis kan givaren anordnas p4 en bil I 
vHken varelsen befinner sig eller pd en bit pd vilken varelsen 
beflnner sig. 

20 

Det ska ocksa framhdilas att det inledningsvis definierade be- 
greppet omglvning kan i sitt enklasta utfSrande omfatta endast 
' de signalkatlor frdn vllka givaren avses erhdila signaler f5r posi- 
tions- och/eller orienterlngsbestdmnlngen. vilket kommer att be- 
25 skrivas utfdrligare nedan. 

Aven om det i detalj into dr beskrivet f5r samtliga utfdrandeex- 
empel framhSlles det att fdr samtliga hdri avhandlade tillSmp- 
ningar och utfOrandeexempel utnyttjas signaikaltor i omgivningen 
30 for att utsSnda, reflektera eller sprida signaler som mottages av 
en givare i syfte att bestdmma givarens position och/eller orlen- 
tering. Vidare anger genomgSende lika hSnvisningsbeteckningar 
likadana eiler motsvarande objekt. 

35 Fdr att undvika feltolkningar pdpekas att med uttrycket 
"lokalisera" en fdreteelse eller dylikt. avses 1 f6rsta hand att fast- 
staila posltionen och/eller orienteringen fdr fdreteelsen i fdrhal- 
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iande till omgfvningen eller aft spdra upp fSreteelsen i omgJv- 
ningen. aven om uppfinningen ocksd kan anv^ndas f6r att lokall- 
sera, i betydelsen placera, en fdreteelse 1 en viss position 
och/eller orientering I fdrhdilande till omglvningen. 

I fig 1 lllustreras en omgivning som utg6rs av ett rum 1, ndkgra av 
rummets 1 begrtnsningsytor och ett antal I rummet 1 befintHga 
fdrem^I 2. FastSn omgivningen i detta fall Sr ett schematiskt 
dtergivet rum 1 I en byggnad. kan i praktlken omgivningen vara 

10 vllken inomhus- eller seml-lnomhusmiljd som heist uppvlsande en 
mdngd olika egenskaper. I detta utTdrandeexempel tdnkes om- 
givningen vara ett muaeirum 1 och de i rummet 1 forekommande 
fSremSlen tavlor 2. En besdkare 3 av museet Sterflnns I rummet 
1. Besdkaren 3 flr enllgt uppfinningen fdrsedd med en anordning 

15 for att fastst^lla sin position och/eller orientering i fbrhSllande till 
omgivningen. Anordningen innefattar ett med varelsen 3 forbun- 
det lokaliseringsorgan 4 Inkluderande en givare 5 anordnad att 
faststdlla sin position och/eller orientering I fSrhallande till omgiv- 
ningen. Den i lokallseringsorganet 4 inkluderade givaren 5 ar 

20 anordnad pd besdkarens 3 huvud. 
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HSrvId ar det intressant att faststalla personens 3 piacerlng i fdr- 
hdllande till rummet 1 sdvii som I fdrhdllande till enskilda f5re- 
mal 2 ( rummet 1 . Dessutom mdjiiggdr givaren 5 faststailande av 
25 personens 3 orientering. Med givaren 5 placerad pd personens 3 
huvud erhSIls f6rutom positionslnformatlonen ocksd information 
om hur huvudet &t vrldet i fdrhdilande till omgivningen. vilkat 
indirekt ger upplysning om personens 3 betraktelseriktning. 

30 Fdrutom givaren 5 tnkluderar lokallseringsorganet 4 h6rlurar 6 
och en mikrofon 7. LSmpiigen ar givaren 5, hdrlurarna 6 och mlk- 
rofonen 7 anordnade i ett s k headset f&r att anvdndaren pd eft 
bekvamt satt skall kunna utnyttja utrustnfngen. Ovannamnda 
headset utgQr sdledes eft medel 8 medelst vilket personen 3 och 

35 givaren 5 ar sd fdrbundna att personens 3 och givarans 5 inbdr- 
des positioner och orlenteringar ir anordnade att vara inom ett 
begransat intervali. Sdlunda kan medelst information om giva- 
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rens 5 position och/eller orientering posltionen och/eller orlen- 
teringen fdr personen 3 faststdllas. 

VIdare ar givaren 5 anordnad att mottaga infallande signaler frSn 
5 signalkailor 9 I omgivningen, vilka signaler fortplantar sig rStlin- 
jigt melian signalkdiiorna 9 cell gfvaren 5. fOr att Sstadkomma 
positions- eller orienterlngsinformationen och vid InbOrdes fdr- 
flyttning av givaren 5 och omgivningen. d v s dd personen 3 fftr- 
flyttar sig. Sr givaren 5 anordnad att upprepat faststaila sin posi- 
10 tion och/eiler orientering \ fSrhditande till omgivningen. Vidare ar 
givaren 5, av bSraren av denna, fritt flyttbar och mekanlsKt ostyrd 
av omgivningen i ett godtyckiigt koordinatsystem. 

ly^ed uttrycket att ett fdremSIs elier en varelses position ar fast- 

15 staiid avses i denna ansfikan att dtminstone ndgon av de tre po- 
sitionsparametrarna (x, y, z) ar kdnd i ett koordinatsystem vars 
fOrhSilande till omgivningen ar kant. Med uttrycket att ett fdre- 
miis eller en varelses orientering ar faststalld avses i denna an- 
s6kan att atmlnstone nSgon av de tre orienteringsparametrarna 

20 (a. p. y) ar kand I ett koordinatsystem vars fdrhaiiande till om- 
givningen ar kant. Beroende pd den aktueila tillampnlngen av 
uppfinningen avses med vareisens position och/eller orientering I 
vissa fail positionen och/eller orienteringen for varelsen i sin 
helhet och i vissa fait positionen och/eiler orienteringen ffir en 

26 speciflk kroppsdel. I en tiliampning kan det vara tillrackligt att 
veta t ex var en mannlska befinner sig och I en annan tiliampning 
kan det kravas information om t ex hur en manniskas huvud eller 
; :•; hand ar vridet/vrlden I fdrhaiiande till omgivningen eller sarskllt i 

I fdrhaiiande till kroppen i evrigt. Oessa Snskemai styr darfor i hdg 

30 grad antalet givare /iokaliseringsorgan och dessas placering pd 
varelsen. 

• ■ 

Vanligtvis ar givaren anordnad att faststaila sin position och/eller 
;■" orientering med avseende pS minst tva frihetsgrader i ffirhSHande 

35 till omgivningen. Detta ar failet t ex da en varelses elier ett 
fdremals position dnskas bestammas med avseende pa tva posi- 
tionsparametrar. I det I fig 1 illustrerade exemplet faststaiies 
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Ifimpllgen personens 3 position med avseende pd minst tvd posl- 
tlonsparametrar fdr att registrera personens 3 Iflge 1 ett givet ho- 
risontalplan. t ex var pd golvet personen 3 befinner sig. och med 
avseende pd mInst en orienteringsparameter fer att registrera 
5 personens 3 riktning I omglvningen, t ex i vllken riktnfng perso- 
nens 3 liuvud ar Instant eller narmare bestamt liur huvudet ar 
vrldet kring en 1 fdrhillande till horisontalplanet vinkelrat axel. 
VId anvandning av en givare 5 som faststailer tier frihetsgrader 
dr det ocksd mojilgt att dessutom faststaila t ex f vllket horlson- 

10 talplan personen 3 befinner sig. Det aktueiia liorisontalplanet kan 
Ju variera t ex om personen 3 besdker ollka vdningar eller om 
personen 3 IfrSga b6Jer respektlve stracker pS sig. Med vetskap 
om en ytterligare orienteringsparameter kan det dessutom fast- 
stailas hur personens 3 huvud ar lutat, d v s dess vridnlngsvinkel 

15 i forhdllande till nSmnda mot horisontalplanet vinkelrata axel. Fdr 
att erhSlla fullstSndig information om personens 3 (huvudets) po- 
sition och orientering krdvs det att samtliga positions- och orien- 
teringsparametrar faststailes. 
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20 Det krSvs fdr att faststaila fyra rumsHga frihetsgrader hos givaren 
5 dtminstone tvd signaikailor 9. I det fiesta fall atminstone tre 
signalkailor 9. Utnyttjande av enbart tvd signaikailor 9 krSver 
enkia fall, exempelvis genom att en gynnsam symmetri fdreligger, 
eller att viss positions- och orienteringsinformatlon kan erhSHas 

25 pd annat satt, t ex genom en modetl av omgivningen. I det fall 
samtliga sex frihetsgrader dnskas faststailas kravs mInst tre. 
oftast fyra signaikailor 9. I de fiesta fall ar det en fdrdel att ut- 
nyttja ett stdrre antal signaikailor 9 oberoende av hur manga fri- 
hetsgrader som dnskas faststailas, eftersom ett stort antal sig- 

30 nalkailor 9 sakerstaiier att det minsta antalet signaikailor 9 som 
kravs fdr dverfdring av signalerna till givaren 5 alltid erhSlles 
aven om n4gon eller nSgra av signalkailorna 9 skulle vara 
skymda. Dessa signaikailor 9 kan vara sSrskllt utplacerade i om- 
givningen, men de kan ocksd utgdras av I omgivningen naturllgt 

35 fdrekommande fdremdl 2. 
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En typ av givare 5 som kan anvdndas som komponent f anord- 
ningarna f5r genomfdrande av de uppfinnlngsenllga ffirfarandena 
har utveckiats och marknadsfOrs av MEEQ AB. HdsslOgatan 20, 
SE-721 31 Vdsterds. Sverlge. 



Med den I denna ansdkan och I de svenska patenten nr 444 530, 
458 427 och 506 517 beskrivna mStmetoden Sr det mojiigt att 
utfora matnfngar. d v s faststaila position och/eller orientering, 
med hdg precision. I vissa fall med en noggrannhet f storleksord- 

10 ningen tiondelar av en mm. eller battre. med avseende pS posi- 
tion respektive tiondelar av en mrad, eller bdttre, med avseende 
pS orientering. Vidare finns det genom att inkommande signalers 
infallsriktningar registreras. och genom att givaren kSnner sin 
egen position och orientering sdvdl som de "dnskade" signalkai- 

15 lornas position, mSJIIgheten att sortera bort "falska signaler" hSr- 
rdrande frSn t ex icke dnskade signaikSIIor, alternativa signal- 
kdiior eller reflekterade signalkailor. Genom att anvdnda tier 3n 
det minsta nfidvSndlga antalet signalkailor kan dven stdrningar i 
form av skymda signalkdilor hanteras av utrustningen utan att 

20 noggrannheten pdverkas ndmnvart. 

Vid tillSmpning av uppfinningen fdrfares ISmpligen s& att innan 
anvdndaren nyttjar utrustningen s§ bringas givaren 5 att inhSmta 
signaler fran minst tvd, helire frSn tre eller fyra och vanllgen fr§n 

25 fern eller fler slgnalkdllor 9, vilka deflnierar omgivningens koordi- 
natsystem genom att givaren 5 flyttas runt omkring I rummet 1, 
till dess att givaren 5 erhdilit tnirdckiig information om signal- 
kdllornas 9 placeringar, d v s om omgivningens koordinatsystem. 
vilket kan genomfdras fdr hand eller av en person 3 eller annan 

30 varelse 3 eller medelst en dkanordning. en fritt rSrlig robot eller 
dylikt. Om det dessutom dr ett krav att under efterfdljande an- 
vdndning veta den absoluta langdskalan utfores Inmatningen av 
signalkdllorna 9 under samtidigt nyttjande av en mdttnormai, ex- 
empelvis genom att ett fOremdl med v&l kinda dimensioner ut- 

35 placeras som referensmdtt i omgivningen vid inmatnlngsfdrfa- 
randet. 
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Gfvaren 5 kan vara en tvddimensionell givare av det slag som be- 
skrivs i det svenska patentet nr 444 530. Givaren kan sdledes 
vara ett optiskt instrument som arbetar med "optiska signaler", 
vilka i denna ansOkan avser signaler som utgdrs av, eller anvSn- 
5 der sig av. optisk straining sdvdl InnanfOr som utanfOr det synllga 
vdgldngdsbandet. Det vdgiangdsomrlide som ffiretradesvis avses 
ar det i intervallet 10-15000 nm. Med fdrdel kan vagtingds- 
intervallet 200-1600 nm tilldmpas, men det ska betonas att upp- 
finningen Into pi^ ni^got sStt dr begrdnsad till detta vagiangdsin- 

10 tervall. Ett flertal signalkailor 9. t ex 1 form av lysdiodsr, kan vara 
anordnade p& avstand frdn givaren och frdn varandra samt si att 
vid normal anvSndning ay givaren alitid minst tre, heist fyra av 
signalkallorna samtldigt kan overfora signaler till givaren. Sig- 
naikillornas positioner relativt varandra ar ksinda. t ex genom 

15 inmlitning av kdliornas Idgen i ett fdr dem gemensamt koordinat- 
system. viiken inmdtning kan genomfdras medelst givaren. Vad 
betrSffar InmStning i dvrigt hfinvisas till det svenska patentet nr 
506 517. 

20 Vidare innefattar lokaiiseringsorganet 4 Idmpligen medel 10 fCr 
Intern kommunlkation meiian deiarna: givaren 5, medlet 6 for 
dverfdring av information frSn lokaiiseringsorganet 4 titi varelsen 
3 och det i lokaiiseringsorganet 4 inkluderade medlet 7 f6r mot- 
tagning av information frdn varelsen 3. Kommunikationsmedlet/- 
25 medlen 10 kan uppvisa en lokal datorenhet 11 och andra erfor- 
derliga standardkomponenter fOr signaibehandiing. slgnalOverfd- 
ring och lagring av information. Se aven fig 3. Anordnlngen In- 
nefattar fdretrddesvis ocksii ett medel 12 for extern kommunlka- 
*•:.* tion meiian lokaiiseringsorganet 4 och t ex en central datorenhet 

30 13. Kommunikatlonen, bSde internt och externt. kan ske genom 
:'*.. signaiaverfdring via trdd eller en trddlds Idnk. Fastdn det i ex- 

:'[[: emplet redovisade medlet 6 fdr dverfdring av information frdn to- 

kalisetlngsorganet 4 till varelsen 3 utgdrs av hdgtalare 6 place- 
rade i horiurarna 6 kan mdnga andra informationsdverfdringsme- 
. --. 35 del anvandas av vilka vissa kommer att redovlsas i anslutning till 
.'I': andra utfdrandeexempei. Detsamma gailer fdr medlet 7 fdr mot- 
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tagning av information frdn varelsen 3, vilket medel Inte nOd- 
vdndigtvfs behdver vara en mlkrofon 7. 

Givaren 5 st&r via en kommunikationsKanai i fOrbindelse med en 
5 berSkningsenhet, vilken kan vara inkluderad i datorenheten 1 1 
anordnad i lokaliseringsorganet 4 eller i den centrala datorenhe- 
ten 13. Kommunikationskanalen kan sdsom nSmnt ovan utgOras 
av en flexibei kabef eiler - f5r att medge stdrsta mOjIiga rdreise- 
frihet dt operatdren - av en trddlds idnk. t ex en IR-l§nk eller ra- 
10 diolank. t ex "Bluetooth" teknik frdn Ericsson Components AB i 
Kista» Sverige. Fran givaren 5 lamnas information till berak- 
ningsenheten om hur de olika signalerna frdn signalkdilorna 9 
infaller pi givaren 5. 

15 BerSkningsenheten berdknar fortlOpande position och orientering 
hos givaren 5. I ett utfdrande av anordnlngen givaren 5 ut- 
formad att mottaga frdn sIgnaikSllorna d utsdnda signaler och re- 
gistrera de mottagna signalernas relative infallsriktningar i fdr- 
hdllande till givaren 5. Detta behdver inte nddvSndigtvis ske med 

20 anviindning av optiska signaler, utan kan aven ske genom 
anvandning av t ex mlkrovdgor eller IjudvSgor och antennarrayer. 
s k phased-arrays. Givaren kan t ex vara en radarenhet utformad 
for avgivning av radarvdgor och mottagning av radarekon fr&n 
signalkailor I omgivningen. Baserat pd radarekonas infalls- 

25 riktningar kan berakningsenheten sedan berakna givarens och 
darmed det med givaren fdrbundna objektets position och orien- 
tering. 

I vissa fall uppvisar givaren en yta utformad att mottaga frdn 
':' 30 signalkdilorna utsSnda signaler och registrera de mottagna sig- 
naternas relative infallsriktningar i fdrhdilande till ytan och/eiler 
de mottagna signalernas relativa infallsposttioner pa ytan. HSrvid 
y: kan t ex en videokamera av CCD-typ och vidvinkellins utnyttjas 

***** som givare. 



35 



1 fig 2 lllustreras schematiskt hur signaler frdn tre signalkailor 9 
infaller pd givaren 5 och hur de mottagna signalernas Infatis- 
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vinklar fdrhdiler sig till varandra. Infailsriktningen f5r respektlve 
signal definieras av q>i och Oi. dir i » 1, 2 eller 3. Infallsriktning- 
arna ligger sedan till grund f&r berdkning av den erforderiiga ori- 
enterings- och positionsinformationen. 

6 

I korthet Ran orienterlngs- och posltionsberakningen i detta fall 
utf5ras genom att tre, i det allmSnna fallet fyra, signaikailor 9 ut- 
vdtjes. riktningarna relativt givaren 5 hos syftllnjerna frdn givaren 
5 till dessa signalkdllor 9 bestSmmes, varvid givarens 5 position 

10 och orlentering erhSiies genom utnyttjande av syftlinjernas rlkt- 
ningar, av signalkdllomas 9 k3nda positioner och av geometriska 
samband mellan dessa storheter. Slgnalkdllornas 9 positioner 
relativt varandra fdrutsdtts kdnda. Altsrnativt kan signalkailornas 
9 relativa positioner vara kdnda indirekt genom att varje kSllas 

15 position I ett koordlnatsystem Sr kSnt. 



En givares uppbyggnad och tillhdrande berdkningskretsars upp- 
byggnad och funktlon finns sdsom tidigare n£kmnt nSrmare be- 
skrivna I det ovan nimnda svenska patentet nr 444 530. 

20 

Signalkdilorna 9 kan vara aktiva signalemitterande KSIIor, sasom 
ijusemltterande dioder etier dylika, vara ljus eventuellt kan vara 
pulsat eller modulerat, eller passive signalkSllor 9 sdsom reflek- 
terande markorer utfdrda av t ex reflekterande tape. ly^arkOrerna 

25 Ran vara plana figurer eller - fOr att uppvisa samma form obero- 
ende av betraktningsriktningen - utg6ras av reflekterande kulor. 
VIdare kan markorerna uppvisa sinsemeilan olika form for att 
gdra det enkelt fdr berdkningsenheten och dess signalbehand- 
lingskretsar att identifiera och hSIla is3r de olika markdrerna och 

30 altematlvt kan I samma syfte markOrer med samma form men 
skilda storlekar och/eller "fdrg", varvid I fargbegreppet inkluderas 
dven icke synliga delar av det elektromagnetiska spektrat, an- 
vdndas. Vid anvandning av passive reflekterande signalkalior 9 
kan anordnlngen inkludera medel fOr utsandning av signaler av- 

35 sedda att reftekteras av de reflekterande markOrerna. Utsdnd- 
ningsmedlen. vilka I sSdant fail I3mpligen dr anordnade i anslut- 
nihg till givaren 5, kan t ex utsanda infrarOtt lJus. foretrddesvis 
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pursat eller modulerat med viss frekvens fOr att t ex kunna sepa- 
rera de aktuella signalerna frdn exempelvis stdrande ljuskallor. 

Vid ett alternatlvt utfdrande krSvs inga specletit anordnade sig- 
5 nalkailor. utan som signalkdllor anvinds iSmpliga redan befintliga 
detaljer hos omgivningen. Exempel pS llkmpliga detaljer Sr hern, 
hSi och llknande, vilka har ett karakterlstiskt utseende och vdlde- 
finierade och kdnda positioner. Vid start av anordningen utpekas 
och Identifieras dessa detaljer pi ISmpllgt satt. och deras posi- 

10 tloner bestams och lagras. t ex genom nediaddning frSn ett CAD- 
system, elier alternatlvt mfites de in av givaren. De som signal- 
kaiior anvSnda detaijerna kan vara beiysta enbart av lokalens or- 
dinarie belysning, men givetvis kan vid behov sdrskilda ljuskalior 
anordnas fdr att ge belysningen dnskad intansitet eller 6nskad 

15 karaktar. Givetvis kan dven dtminstone vissa av signalkdilorna 
utgeras av speclelit anbrlngade markdrer, t ex av pk mork bak- 
grund placerade stycken, mdnster eller figurer av ljus tape. I det 
svenska patentet nr 458 427 beskrivs narmare hur positionen och 
orlenteringen hos en gjvare av denna typ kan berSknas, liksom 

20 uppbyggnaden och funktionen hos en utrustning f6r verkstailande 
av denna berSkning. 

En viss uppsattning definierade signalkallor 9 inkluderade i en 
omgivning kan sagas utgdra ett visst referenssystem I vllket lo- 

25 kaliserlngsorganet 4 Inkiuderande givaren 5 fungerar. oa en va- 
relse 3 fOrsedd med lokallseringsorganet 4 trader In i ett sddant 
referenssystem f6r samverkan med signalkailorna 9 bendmnes 
detta att lokallseringsorganet 4 angdr referenssystemet och dar- 
med ett sarskllt referenskoordinatsystem. Vid angdrandet finns 

30 olika satt att inhamta f6r berakningsenheten nOdvandig informa- 
tion om referenssystemet. Antag att ett referenssystem har en 
utstrackning motsvarande t ex en storre lokal. sdsom en maskln- 
hall, i vilken en serviceperson ska fOrflytta sig och utfOra vissa 
atgdrder. Runtomkring 1 masklnhailen finns sdledes en mdngd 

35 signalkallor definierade. Vidare kan maskinhaiien sdsom brukligt 
uppvisa ett antal ingdngar vid vilka det at mdjiigt att passera in i 
och ut ur maskinhaiien. Om nu servicepersonen fOrbunden med 
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lokaliseringsorganet avser att in i maskinhallen. krSvs det i 
det genereila faliet ffir att kunna angdra referenssystemet att den 
till givaren kopplade berakningseniietdn erhdiler information om 
var servlcepersonen kommer in I maskinhailen, d v s information 
5 om frdn vilka signalkSllor som givaren mottager signaler. Denna 
information kan erhHiias paissivt eiier aktivt. Passiv Informations- 
fiverfdring kan ske genom att de signalkailor som ar belSgna vid t 
ex ingSngen §r belSgna att de bildar ett f5r referenssystemet 
unikt "mdnster". Berdkningsenheten kSnner Igen mdnstret och 

10 kan faststaila dele vilket referenssystem som ska anvandas, dels 
(ngdngen genom vitken servicepersonen ska passera. eller har 
passerat. in i maskinhallen. Vid aktiv informatlonsdverfdring kan 
en sandare, antlngen en separat sddan eller en av signaikal- 
lorna. vara placerad vid den aktuella ingdngen och da service* 

15 personen passerar denna sdndare dverfdrs erforderlig informa- 
tion om referenssystemet till berSkningsenheten genom mottag- 
ning av frdn sdndaren utsSnda signaler. 

Det finns dven mSjlighet att utnyttja andra informationskSllor fOr 
20 att erh§lla information om t ex en varelses position och/eller ori- 
entering I fdrhSllande tilt det aktuella referenssystemet. Exem- 
pelvis kan utomhus anvfindas ett GPS fdr att faststSlla service- 
personens positioner dd denne Sr pi vdg till maskinhallen. Vid 
Ingdngen till maskinhallen tar det lokaia referenssystemet dver 
25 navlgationen. HSrvid kan positionsbestamningen med GPS ut- 
nyttjas fdr att vid dvergdngen till det lokaia referenssystemet bi- 
stS berSkningsenheten med viss Initialinformation, sdsom vid vil- 
ken byggnad, ddrr e t c varelsen befinner sig. 

: 30 I det lokaia referenssystemet kan ett eller flora underreferenssy- 
stem anordnas. Med anvSndning av maskinhallen som exempel 
kan det innebdra att ndgot fdremSI i maskinhallen, sSsom en sSr- 
skild maskin. har ett eget referenssystem. Aniedningen till detta 
kan vara t ex att f5r olika positioner och/eller tilldmpningar krdvs 
35 olika egenskaper hos referenssystemet. Exempelvis kan under- 
referenssystemet vara omflyttningsbart eller rdrllgt anordnat i 
f6rhdllande till ett dverordnat system. Mos olika lokaia referens- 
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system eller underreferenssystem kan s&ledes antalet signal- 
kdilor, signaikailornas placering. signalkailornas typ och funktion 
(aktiva, passlva. utplacerade e t c) variera fOr att tillgodose det 
aktuella behovet. Vid fdrflyttning i maskinhailen ar ett fdrhillan- 
5 devis enkelt referenssystem eventuellt tillrdckHgt, medan det 
eventueilt krSvs ett mer avancerat referenssystem kring maski- 
nen vid vilken servicepersonen ska utf6ra kontroll, instailning, 
reparation eller dylikt. 

10 I fig 3 ar ett blockschenia illustrerat frdn vilket de oiika delarna 
ocli de tillhdrande kommunikationsvagarna hos ett utfOrande av 
uppfinning frarngSr. Lokaliseringsorganet 4 inkluderande givaren 
5. medlet 7 for informationsdverfdring frdn varelsen 3 till lokalise- 
ringsorganet 4. medlet 6 fdr informationsdverfdring frSn lokaiise- 

15 ringsorganet 4 till varelsen 3 och den lokala datoreniieten 11. 
kan kommunicera med den externa centraldatordatorenheten 13. 
Vidare framgar att givaren 5 Inhamtar fdr positions- och orien- 
teringsbestamningen erforderlig information fran signaikailorna 9 
{ omgivningen. Varelsen 3 ar mekaniskt fOrbunden med givaren 

20 5. Datorenheten 11 erhaller fran varelsen 3 information via in- 
formationsmottagnlngsmedlet 7, t ex en mikrofon eller en inmat- 
ningsenhet. sSsom en knappsats. och dverfOr information via in- 
formationsdeigivningsmedlet 6. t ex en h5gtalare eller en bild- 
skarm. Det ar givetvis mOJIigt att anordna informationsdverfd- 

25 ringsmedlen I form av en enhet, sdsom en kombinerad dterglv- 
nlngs- och inmatningsenhet. I fig 3 iilustreras ocksS att sSvai 
lokaliseringsorganet 4 som centraldatorenheten 13 kan fdr sig- 
nalOverfdring std i fbrbindeise med andra fdremai 14 I omgiv- 
ningen. Vidare ar det givetvis mfijiigt att ett eller flera ytterligare 

30 fdremai ar Inkluderade i lokaliseringsorganet 4. 

Anvandningen av uppfinningen fdr att faststaila en vareises 3 po- 
:':*: sition och/eller orientering tifiampat pa utfdrandet beskrivet i an- 

slutning till fig 1 fnnefattar att besdkspersonens 3 position 
35 och/eller orientering i fOrhailande till omgivningen faststailes ge- 
nom att personen 3 fdrbinds med lokaliseringsorganet 4 inklude- 
rande en givare 5 8& att personens 3 och givarens 5 InbSrdes po- 
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sitioner och/eller orienteringar §r anordnade att vara inom ett be- 
grSnsat intervall, varvid givaren 5 genom mottagning av Infal- 
lande signaler frdn signalkdiiorna 9 i omgivningen faststSller sin 
position och/eller orlentering i fttrhidilande till omgivningen, och 
5 att varelsens 3 position och/eller orlentering faststdlles med hjalp 
av fdr givaren 5 faststdlld position och/eller orientering. Detta 
upprepas l<ontinueriigt dd personen 3 f5rflyttar sig i fdrhSllande 
till omgivningen. Positions- och/eiler orienteringsbestdmnlngen 
sicer alitid i fOrhdIlande till omgivningen, men sdsom besl^rivet 
10 tidigare kan omgivningen i vissa fail utg6ras av enbart 
signalkallorna g, varfdr i sadant fail det 3r narmast varelsens 3 
position och/eller orientering i fOrhiliande till dennes fdregSende 
position och/eiler orientering som i fOrsta hand faststilles. 

15 I utfdrandeexemplet iliustrerat i fig 1. dar alitsa en manniska be- 
soker ett museum, kan uppfinningen nyttjas pS s& sStt att vid be> 
sdket kan personen 3 erhSlla information om olika tavlor 2 som 
vederbdrande betraktar. Genom att givaren 5 kontinuerligt kan 
faststaiia personens 3 position och orientering i rummet 1 sS kan 

20 (central)datorenheten 11,13 erhdila information om nSr personen 
3 tittar pS en viss tavia 2 och I enlighet med den informationen 
sanda t ex en ljudmeddelande till betraktaren som innehiller in- 
formation om tavlans 2 konstndr. ursprung. mdlningsteknik etc. 
Vid betrakteise av konstverk som ger olika upplevelser beroende 

25 pd betrakteiserlktningen kan dverfdringen av information, t ex i 
form av muslk eller andra ljud. avpassas beroende pd den aktu- 
elia betrakteiserlktningen fdr att forstarka dessa egenskaper hos 
konstverket. Vidare kan besokaren 3 erhaila information om hur 
vederbdrande skall forflytta sig i fSrhailande till omgivningen fdr 

30 att hamna i en position och/etler orientering i forhailande till det 
aktuella objektet. vilken position och/eller orlentering medfSr att t 
ex en sdrskild upplevelse erhdlles. 

Uppfinningen kan pa liknande sStt utnyttjas aven for en vakt som 
35 har I uppgift att kontrollera lokalen och tillse att alia tavlor finns 
pa sine ratta platser eller fdr en serviceperson som skail gdr t ex 
tekniska installationer. Vakten behdver fdr detta andamSI inte 
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veta om det i en viss position skall finnas en tavt*4f'')&1tlfP"it^'Y)et 
rdcicer med att valtten fdijer givna Instruittioner och indirekt eller 
aktivt rapporterar vad vederbdrande observerar i vissa givna 
positioner och betraktelseriktningar s& kan ndgon/nSgot som 
5 hdmtar information frSn (centrai)datorenheten utvardera infor- 
mationen och avgSra om allt ar i sin ordning. Vid fdrfiyttning av 
vakten kan dennes fdrflyttning dirigeras pd basis av eller med 
hj'aip av positions- och/eller orienteringsinformationen. Exem- 
peivis kan en operatdr vid centraidatorenheten ge instruktioner 

10 fortlOpande till vakten hur denne skall rdra sig eiler titta under 
vaktrundan. Dessa instruktioner kan Sven vara f6rinspelade i 
hindelse en obemannad centraidatorenhet utnyttjas. Samtidigt 
som det hSrvid §r mfijligt att medelst uppfinningen kontrollera 
eller pdverka en omgivnings status, t ex tanda/sldcka ljus ndr 

15 vakten passerar en viss position. 3r det ocksd givetvis mdjiigt att 
kontrollera att vakten fdijer sina instruktioner vad betrdffar fdr- 
flyttningsvdgar och de dtgdrder som ska utfdras. Hdrvid kan de 
fOr vakten faststSllda positionerna och/eller orientehngarna regi- 
streras for kartldggning av vaktens fdrflyttnlng i fdrh&llande till 

20 omgivningen och/eller i fdrhdilande till dennes fOregSende posi- 
tion och/eller orientering. Med fdrdel utnyttjas i detta samman- 
hang abstrakta stationer. 

Uppfinningen kan ocksS nyttjas av en konstnSr eiler en museif5- 
25 restdndare f5r att erhdila Information om besdkarnas aktivitet i 
iokalen och/eller fdr att utforma idmpliga guidningsrutiner till be- 
sOkarna. Det fir alltsd mOjIigt att programmera datorenhe- 
ten/datorenheterna 11, 13 sd att en besSkare 3 fortldpande ges 
relevant information baserad pS besdkarens 3 position och/eller 
30 orientering och/eller dnskemdi. Vid skapande av en sddan be- 
} sdksrutin kan konstnSren sjdiv fdrflytta sig i den aktueila omgiv- 

'. '" ningen under nyttjande av den uppfinningsentiga utrustningen 

och ndr vederbdrande befinner sig i sSrsklida positioner och/eller 
orienteringar kan han/hon t ex prata in en speakertext som en 
35 besOkare 3 sedan kan fk uppspelad i hdrlurarna 6 n&r denne, 
inom vissa givna toleranser, befinner sig i motsvarande position 
och/eller orientering. Det finns Sven mSjiighet att lagra informa- 
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tion om vilka tavlor 2 som har tittats pd och i vilken utstrdckning. 
frSn vilka betraktelseriktningar och avst&nd etc. Denna informa- 
tion kan nyttjas p& ollka s§tt, t ex av konsthandlare fOr att fast- 
stdila vilka objekt som dr populdra och hur objektets piacering I 
5 rummet pdverkar besdkarens uppievelser mm. 

Det skali sdrskilt framhdilas att exemplet avseende ett museum 
illustrerat i fig 1 endast 3r att betrakta just som ett exempel ocli 
att dtskilliga ekvivalehta tliiimpningar fdr uppflnningen aterfinns 

10 inom en mdngd olika omrSden. Tex skulie uppfinningen kunna 
anvandas i olika affdrer och kOpcentra. 1 staiiet fdr tavlor dr dd 
t ex varor och/elier skyitar de objekt som fSr en besSkare I fSrsta 
hand gr av intresse att studera. Hdrvid skuile en kund kunna fS 
fortidpande information om olika varor i ansiutning till att veder- 

15 bOrande befinner sig I en sdrskild position och/eller tittar i en viss 
riktning samt information om lampliga fdrfiyttnlngsvdgar fdr att 
finna dnskade varor. Affdrslnnehavaren har ocksS pd samma sStt 
som muselfOrestdndaren mdjiighet att utvdrdera hur en kund har 
ffirfiyttat sig och betraktat de olika varorna och I vilken ut- 

20 strSckning sd har skett fdr att pa basis ddrav kunna optimera 
affarens utformning i syfte att Oka forsaijningen och/elier tillgo- 
dose olika dnskemdl hos kunderna. Vidare kan p& motsvarande 
satt som i muselfallet olika besdksrutlner fOrprogrammeras, 
och/elier skapas on-line, I enlighet med affSrsinnehava- 

25 rens/besfikarens dnskemil. Ett aiternativ till headset fir att gi- 
varen i detta fail ar anordnad pa en kundvagn och att kunden ar 
mekaniskt fdrbunden med givareh genom att han/hon belt enkeit 
hailer i kundvagnen. 

• * • 

: 30 En ytterligare variant av denna tiiiampning av uppfinningen ar ii- 
iustrerad i fig 4 och 5. i fig 4 lilustreras en omgivning i form av en 
masshall. I detta utfdrande ar en massbesdkare 3 f6rsedd med 
vdsentiigen samma utrustning som i exempiet enligt fig 1 , men nu 
innefattar lokaliseringsorganet 4 aven en atergivnings- och/eller 
35 inmatningsenhet 15 som kan vara t ex en barbar display utformad 
att kommunicera med utrustningen i dvrigt. Mdssbesdkaren 3 kan 
via displayen 15 fd information om hur han/hon bdr fOrflytta sig, 
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och/elier sjdiv delge Onskemdl sdsom hur han/hon dnskar fOr- 
flytta sig. fdr att bSata sdtt ta del av det som visas I masshat- 
len, finna en toalett eller dylikt. I fig Sa, Sb och 5c 3r det vlsat 
exempel pd vad som kan vara Sskddiiggjort pS displayen dd 
5 m3ssbe$6karen 3 beflnner sig 1 de I fig 4 med a-c angivna punk- 
terna. P& displayen kan visas en mangd olika saker, sSsom vii- 
ken riktnlng som pekar mot norr, vllken riktning besdkaren 3 b5r 
vdija fdr att fdija en viss rutt och/eller nd ett visst mai. eller in- 
formation av annat stag fdr att pdkalla besfikarens 3 uppm^rk- 
10 samhet eller informera denne och/eller fOrmedla reklam. 

I fig 6 illustreras en vakt 3 pd dennes vaktrunda 16 och I fig 7 
och 8 illustreras hur en vakt 3 eller serviceperson 3 identifierar 
och rapporterar en skada i en anliggnlng, nSrmare bestSmt ar 
15 det I utf5randeexemplet frigan om ett Idckage hos en ledning. 

Vaktfallet dr I ett antal avseenden anatogt med det fall avseende 
museum/varuhus som flr lliustrerat i fig 1. En viktig skillnad 
avseende hur utrustnlngen nyttjas 3r emeliertid att i det fdregi- 

20 ende exemplet fungerar ISmpligen (central)datorenheten 11, 13 
som "Slav och besdkaren/kunden 3 som "master". I vaktfallet ar 
daremot fdrhallandet det omvdnda. d v s vakten 3 dr "slav" och 
(central)datorenheten 11. 13 "master". De namnda begreppen 
master och Slav anvdnds far att ange vem eller vad som dr 

25 styrande. vilket innebar t ex att vakten 3 som ar slav styrs av 
(centrai)datorenheten 11. 13 att t ex gS till en viss position me- 
dan besokaren 3 som ar master fritt vaijer fdrflyttningsvSg 16 
. med bistSnd av (central)datorenheten 11. 13 och i dnskad ut- 

strackning styr vilken information vederbfirande skall erhdlla frin 
: 30 denna/dessa. 

• 

i vaktfallet kan (centrai)datorenheten 11. 13 anvdndas f5r att 
med eller utan inblandning av vakten 3 generera en vaktrunda 
16. Vakten 3 behSver inte erhSlla n&gon fdrhandstnformatlon om 
35 den aktuelia vaktrundan 16 eller vad som skall handa utmed 
denna. Vakten 3 leds harvid pi samma sdtt som t ex en besdkare 
. 3 i tidlgare beskrivna utfOranden mot ett bestamt mSI, men malet 
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ar fdrbestSmt av eiler bestSms av (central)datorenheten 11, 13 
och/eller en operatSr av (cenlral)datorenheten 11, 13 och sale- 
des inte av vakten 3 sjdlv. Exempeivis kan det ordnas sd att tvd 
patrullerande vakter mdts utan att vakterna ar informerade om 
5 detta I ffirvdg. Vidare kan andra vakttjSnster infdras, sdsom att 
vakten vid passering av ett fOram&l i omglvningen. t ex en ma- 
skin, skall vidtaga en sdrsklid dtgard fdr att dokumentera statu- 
sen h08 detta fdremSI. 

10 I exemplet illustrerat i fig 6 Sr av tydlighetsskSI vaktens 3 fdrflytt- 
ningsvSg 16 visad med en streckad linje och pilar. Dessutom ar 
vissa kritiska punkter utmed vaktrundan 16 betecknade A-F. 
Vakten 3 avses att via lokaiiseringsorganet 4 erhdlla information 
om hur vederbdrande ska ffirflytta sig och vilka dtgarder som ska 

15 utfdras. F5r detta andamdl kan lokaiiseringsorganet 4 f6rutom 
tidlgare nimnda model fOr dverfdring av Information mellan 
vareisen 3 och (centrai)datorenheten 11, 13 ocksS inkludera en 
av vakten 3 bdrbar dispiayenhet. Det innebSr att kommandona till 
vakten 3 ISngs vaktrundan 16 skuile kunna dverfdras visuellt 

20 och/eller audioellt och ha foljande innebdrd: vid punkter A och F; 
svdng vdnster 90<*, vid punkter B, C och E; svSng hdger 90^. 

Om vakten 3 I strid med gSllande Instruktioner, t ex vid punkten 
A, istallet skulle gd till hdger. kan ny Information overfdras frSn 

25 (central)datorenheten 11, 13 till vakten 3 for att korrigera detta. 
Vakten 3 kan dSrvid erhdlla information om att dtergd till den an- 
visade rutten. Det dr ocked mQJIigt att ge respektlve neka vakten 
3 auktorisation. Om vakten 3 i strld med gdllande instruktioner, t 
ex vid punkten A, istailet skuile gd rakt fram in i det genom 

30 streckmarkering markerade omrSdet 17, kan information med in- 
nebdrden att i detta omrdde dr det forbjudet att vistas overforas 
fran (central)datorenheten 11, 13 till vakten 3 och/eller signaler 
att t ex en ddrr 18 ska Idsas fdr att fOrhindra passering kan 
skickas frdn (central)datorenheten 11. 13 till en mottagare i om- 

35 givningen fdr styming av ddrrldset. 
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Pd godtyckllg plats och vid valfri tidpunkt kan vakten 3 anmodas 
att Intaga en sdrskild position och/eller orientering och/eiler att 
utfdra en sirskild dtgard. Datta kan sice t ex fdr genomforande av 
ett fdrfarande f6r att faststdlla cm en fdreteelses 22 position 
5 och/eller orientering i fOrlidilande till en omgivning overstammer 
med en referens. Ffirfarandet innefattar att en varelse, har vak- 
ten 3, sasom tidigare beskrivet fdrbinds med ett iokaliserings- 
organ 4 inkluderande en givare 5 sd att varelsens 3 ocli givarens 
5 inbSrdes positioner och/eller orienteringar Sr anordnade att 

10 vara inom ett begrSnsat intervall och att ndmnda referens defi- 
nieras genom infdrandet av dtminstone ett villkor avseende 
lokaliseringsorganets 4 position och/eller orientering i forhdilande 
till omgivningen och att lolcaiiseringsorganets 4 position och/eller 
orientering 1 forhdilande till omgivningen faststilles medelst gi- 

15 varen 5 genom mottagning av infallande signaler frdn signalkallor 
9 i omgivningen samt att fdr lokaliseringsorganet 4 faststilld 
positions- och/eller orlenteringsinformation Jflmfdrs med referen- 
sen sd att dtmlnstone nSgot eventuellt fdrekommande tiltstdnd 
vid vilket ndmnda itminstone ena villkor §r uppfyilt kan registre- 

20 ras. Lokaliseringsorganet 4 Inkluderande givaren 5 kan sasom 
tidigare beskrivet vara ett sddant som medfdres av varelsen 3 
eller ett lokaiiseringsorgan. inkluderande en givare. som varelsen 
tillf§lligt fdrbinds med vid den aktuella posltlonen. I det i fig 6 
illustrerade exemplet skulle vakten 3 dd denne beflnner sig vid 

25 punkten D kunna anmodas att inta en sdrsklld position och/eller 
orientering och eventuellt anmodas att vidtaga nSgon ytterligare 
dtgSrd i samband darmed. t ex gS in I ett rum 40 genom dorren 
^ . bel§gen vid punkten D och medeist givaren 5 faststdlla att en 

' omkopplare 19 3r av- eller pSslagen. ffir att pS sa satt erhalla 

} 30 tillstdnd till det markerade omrddet 17 och/eller fdranleda att dfir- 
ren 18 vid punkten E Idses upp sd att han/hon kan fortsatta sin 
'...* vaktrunda 16 till punkten F. 

I detta utfdrande inkluderar uppfinningen sSledes nSmnda dtmin- 
35 stone ena referens definierad genom inforandet av atminstone ett 
villkor avseende givarens 5 position och/eller orientering i fOr- 
hdliande till omgivningen, men aven andra villkor, sdsom en 
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sdrskild tidpunkt. ett rdstprov etc. Ran adderas. Infdrandet av de 
uppfinnlngsenliga referenserna kan anvSndas som abstrakta sta- 
tioner som t ex en vakt anmodas att besdka, vilket ger en stor 
flexibilltet i anordnandet av t ex vaktrundor. Fasten det i fig 6 dr 
5 illustrerat vSggar 20 som bildar korrldorer i vilka vakten 3 ffir- 
flyttar sig 3r det ocksd mdjiigt att genom fillampning av sdrskiit 
utformad auktorlsation skapa "korrldorer', "rum" eller liknande, 
viika dr abstrakta och definierade genom vissa positions- 
octi/eller orienteringskoordinater. VId tilldmpning av sSdana ab- 

10 strakta omgivningar kan en person t ex rora sig fritt inom en gi- 
ven zon, sSsom Idngs en genomgingsled I en verkstad. men om 
personen avvlker frdn zonen startas ett larm och/elier personen 
fdr instruktioner via lokaliseringsenheten. Tilldtna respektive otil< 
Idtna zoner kan enkelt skapas, fOrandras eller aviagsnas alltefter 

15 det fdreliggande beliovet. samt vara olika fOr olika varelser. 

I\4ed hanvisning till tidigare beskrivna utfdranden av uppfinningen 
kan nSmnas att en annan tillimpning av abstrakta stationer Sr att 
en person, t ex en kund utnyttjande uppfinningen vid besfik i en 
20 affSr. erhdiler bonus och/elier rabatt om han/hon besdker vissa 
abstrakta stationer. Vid de abstrakta stationerna kan t ex en vara 
exponeras och harlgenom kan en affarslnnehavare dka reklam> 
exponeringen i utbyte mot att kunden erhdiler en viss belSning. 

25 i vissa fall ar nimnda dtminstone ena vilikor definierat genom 
piacerlngen och/etter utstrackningen hos ett I omgivningen fore- 
kommande fOremdl 21 . FOr att sakerstaila att vakten 3 pd ett 
enkeit och rationellt satt ska kunna placera lokaliseringsorganet 
. 4, d v s givaren 5. i dverensstammelse med referensen kan 
30 i bland lokaliseringsorganet 4 och/eller referensfdremdlet vara 
utformat fdr att lokaliseringsorganet 4 och foremaiet 21 ska gd I 
ingrepp med varandra fdr fixering av lokaliseringsorganet 4 eller 
en del dSrav, och darmed av givaren 5. i fdrhdilande till ffiremSlet 
21 8d att givaren 5 uppfyller nimnda dtminstone ena vilikor. 
35 Detta kan tiliampas f6r att medelst givaren faststaila att t ex en 
spinningsbrytare ar I ett lage som medfOr att ett annars span- 
ningssatt omrSde ar spdnningsfritt. sd att en serviceperson kan 
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passera omrddet eller utfdra arbete { omrSdet. och fdr a!?"efter 
det att servicepersonen Idmnat omrddet pd motsvarande satt 
faststaila att brytaren Sr i ett annat Idge som medfdr spSnnings- 
sdttning av omrSdet. 

5 

P& liknande sStt som i musei- och affarsexemplen. kan sSrskilda 
vaktrundor upprdttas och om de erforderllga signalkailorna dter- 
finns i omgivningen kan en representant for den som tillhanda- 
hdller vakttjSnsten och en representant fdr kdparen av den- 

10 samma fdrflytta sig i den aktuella omgivningen under medfOrande 
av ett eller flera iokaliserlngsorgan fOr att tillsammans deflniera 
och ISgga fast en vaktrunda i enlighet med kundens finskemSI. 
Det finns hdrvid mdjiighet att pd plats utforma en viss vakttjanst 
och sSledes komma 6verens om vilka moment som ska ingd vid 

15 bevaknlngen. Exempelvis kan abstrakta stationer och auktorisa- 
tioner definieras, fSrdvagar och betrakteiseriktningar fdr vakten 3 
fastiaggas etc. 

I fig 7 och 8 illustreras hur en fSreteelse 22 hos en omglvning lo- 
20 kaliseras. Denna tillSimpning av uppfinningen innefattar att en va- 
relse 3 fOrbinds med ett Iokaliserlngsorgan 4 inkiuderande en gi- 
vare 5 ffirbunden med ett don 23 avsett for utpekande av ffirete- 
elser 22 I omgivningen, att pekdonet 23 riktas av varelsen 3 mot 
fdreteelsen 22 frin dtmlnstone en pekposition 26, varvid givaren 
25 5 genom mottagning av Infaliande signaler frdn signalkSllor 9 i 
omgivningen faststSller sin position och/eller orientering och d§r- 
med for ndmnda Stminstone ena pekposition 26 faststailer pekdo- 
. nets 23 position och/eller orientering i fdrhSllande till omgiv- 
' ningen, och att den utpekade foreteelsens 22 position och/eiier 

30 orientering i farhdilande till omgivningen faststdlles med hjdip av 
fdr pekdonet 23 faststaild position och/eller orientering. For att 
utfdra detta Inkluderar lokaliseringsorganet 4 det med givaren 5 
mekaniskt forbundna och av varelsen 3 bdrbara pekdonet 23 ffir 
inriktning i fOrhdIlande till fOreteelser 22 i omgivningen. En 
35 serviceperson 3 riktar pekdonet 23 mot en Idckande ledning 24. 
Pekdonet 23 kan Inkludera ett medei 25 fdr utsandning av riktad 
elektromagnetisk strdlnlng. sasom laserljus eller liknande. Harvid 
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kan pekdonet 23 med precision riktas mot den stlitU^"fl6¥«teel- 
sen 22 samtidigt som givaren 5 tillhandahdiler information om 
pekdonets 23 position och/eller orientering i ffirhdllande till om- 
givningen. Ffir att sedan bestdmma fdreteelsens 22. hdr vatten- 
5 ledningsiackagets 22. position i f5rhSllande till omglvningen kan 
fdrfarandet upprepas frSn en eller flora andra skiida positioner 
fdr pekdonet 23. LSmpiigen bekrdftar servicepersonen 3 att en 
utpekning dnskas registreras genom att verifiera att pekdonet 23 
Sr placerat I en position I viiken en utpekning skall genomfdras. 
10 Verifiering kan genomfOras pd mdnga olika satt. exempelvis ge- 
nom att varelsen pdverkar ett aktiveringsdon hos pekdonet, si- 
som en knapp eller dylikt, eiler genom att prata I en mikrofon 
kopplad till (central )datorenheten 11. 13 eller genom att lidlla 
pekdonet stiila under en viss tid etc. 

15 

I fig 8 visas personen 3 i en annan position 27 i fOriidllande till 
omgivningen. Medelst information om pekdonets 23 position och 
orientering fOr tv4 olika positioner 26, 27 I vllka pekdonet 23 Sr 
riktat mot den aktueiia fdreteeisen 22 kan den aktuella forete- 
20 elsens 22 position berdknas. Aiternativt kan I kombination med 
positions- och orienteringsbestSmningen utfdrd medelst givaren 5 
annan information utnyttjas, sdsom en eller flera modeller av 
omgivningen. Med utnyttjande av en modeil av omgivningen kan i 
vissa fait den aktueiia fdreteeisens 22 position faststdlias genom 
25 att pekdonet 23 inkiuderande givaren 5 riktas mot f6reteeisen 22 
enbart frSn en position. 

Lokailseringsorganet 4 skulle ocksd kunna inkiudera en sensor 
fdr att parallellt med positions- ocli/eller orienterlngsbestSm- 
30 ningen upptaga Information frdn omgivningen genom registrering 
eiler mdtning av en eiler flera egenskaper som omgivningen upp- 
vlsar i en eller flera positioner och/eller riktnlngar. Med en sddan 
anordning kan andra fOreteelser, inkiuderande sddana som ej 
kan pdvisas visuellt. lokailseras. Exempelvis skulle en strai- 
35 ningsdetektor anbringad 1 pekdonet mojiiggdra detektering och 
lokalisering av ett radioaktivt lackage. Det dr ocksd mdjiigt att 
fOrse lokailseringsorganet med en kamera, sdsom en videoka- 
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mera, genom att anbringa kameran pi t ex pekdonet, eller pd 
annan limplig plats, t ex genom att varelsen belt enkelt bSr med 
sig kameran. i syfte att erhdila ytterligare information genom 
blldupptagning av omgivnlngen i anslutning till posltlons- 
5 och/eller orienterlngsbestamningen. 



Under hinvlsning till fig 9 beskrivs uppflnnlngen i samband med 
tiliampningen att medeist en varelse 3 faststSlla ett objekts 30 
position och/eiler orientering i f6rhdllande till en omgivning. 

10 FOrfarandet innefattar att varelsen 3, t ex en vakt eller en servi- 
ceperson. fdrbinds med ett lokaliseringsorgan 4 inkluderande en 
givare 5. att lokallserlngsorganet 4 av varelsen 3 placeras I 
mekanlsk kontakt med objektet 30, att lokaliseringsorganets 4 
position och/eller orientering i ffirhdllande till omgivnlngen fast- 

15 stalles medeist givaren 5 genom mottagning av infallande sig- 
naler frdn signaikailor 9 I omgivnlngen. och att objektets 30 po- 
sition och/eller orientering faststStles med hjdtp av fdr lokaiise- 
ringsorganet 4 faststaild position och/eller orientering. I fig 9 
visas ett rOr 29 innehSllande ett strdmmande medium. Rflret 29 

20 ar ffirsett med en fiodesmatningsutrustning 31 och en ventll 32 
fdr reglering av mediefs fifide. Ventilen 32 kan justeras medeist 
ett vred 30 och darlgenom kan fl6det regleras. F6r ollka Instail- 
ningar av vredet 30 erhStls saiedes oiika fldden i rOret. Uppfln- 
nlngen har I detta sammanhang ett flertal tiiiampningar. FSrst av 

25 allt ska emeilertid framhdiias att det 1 fig 9 illustrerade utfOrandet 
endast 3r att betrakta som ett exempel och fastan uppfmnlngen 
dskddliggSrs med hJStp av ovannimnda ventjl 32 s& kan den till- 
ISmpas pd liknande satt tlllsammans med ett godtyckligt objekt 
30. I detta exempel 3r vredet 30 utformat fdr mottagning av en 

30 del av lokallserlngsorganet 4 Inkluderande givaren 5. Givaren 5 
§r fdrbunden med en varelse 3, Idmpllgen en mSnniska, t ex ge- 
nom att personen 3 hdiler en del av lokaliseringsorganet 4 i han- 
den. 

35 LSmpligen ir lokaliseringsorganet 4 och referensfOremdIet. d v s 
vredet 30, utformade fOr att gi I Ingrepp med varandra f6r fixe- 
rlng av lokaliseringsorganet 4 och darmed av givaren 5 i f5rhdl- 
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lande till vredet 30. Det genomffirs hSr genom att en kllformad 
tapp 41 fOrs ned I ett motsvarande kilformat spdr 42. HSrvid finns 
mfijiighet att faststaila, kaiibrera och/eller instdlla vredets 30 po- 
sition och/eller orienterlng. Exempelvis kan service person en 3 
5 genom att anbringa lokallseringsorganet 4 vid vredet 30 faststSlla 
att vredet 30 beflnner sig I finskat lage och/eller OverfOra infor- 
mation om vredets 30 position och/eller orientertng till (cen- 
tral)datorenheten 11, 13. Informationen kan anvdndas f6r att 
kontrollera tlllstdndet hos t ex en teknisk process av ndgot slag. 

10 Vidare finns mdjiighet att utvardera en teknisk funktion genom att 
se hur denna pdverkas av ollka InstSllnlngar hos det aktuella 
fOremdIet. I exemplet skulie ventilen 32 t ex kunna kalibreras ge- 
nom att direkta flOdesmdtningar utfdrs medelst flddesmStningsut- 
rustningen 31 fdr olika instdllningar av vredet 30. vilka instSil- 

15 ningar Sr faststdllda med hjaip av med givaren 5 producerad po- 
sitions- och/eller orienteringsinformation. 

En annan tlliampning av uppfinningen Sr avsdkning och kartiagg- 
ning av ett fttremdl, ett omrdde eller en volym. I fig 10 dr ett om- 

20 rSde 33 schematiskt illustrerat. vilket omrdde kan vara t ex ett 
industrlomrdde i anslutning till en hamn som finskas avsfikas fdr 
att utreda om narkotika finns i omrddet. I detta fall 3r varelsen 3 
lampligen en utbildad narkotikahund 3 som fdrbinds med givaren 
5 medeist ett band 8 runt halsen eller magen. Lokaliserlngsor- 

25 ganet 4 innefattar ocksd ISmpligen en datorenhet 1 1 och/eller lo- 
kaliseringsorganet 4 stir i fOrbindelse med en central datorenhet. 
Givaren 5 faststSIIer sdsom tidigare beskrivet kontinuerligt sin 
position och/eller orientering genom mottagning av infallande 
signaler frdn signaikallor 9 i omgivningen, och medelst f5r 

30 givaren 5 faststdlld position och/eller orientering kan hundens 3 
position och/eller orientering faststSiias. Detta gdr det mdjiigt att 
kartiagga varelsens 3 fdrflyttning i fdrhdilande till omgivningen. 
Vidare kan registreras vid vilken tidpunkt hunden 3 har/hade en 
viss position och/eller orientering. 

35 

Vid fdrflyttning av varelsen 3 1 fOrh&llande till omgivningen kan 
det registreras och kartiaggas en eller fiera egenskaper hos om- 
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givningdn. I detta fall kan registreras huruvida narkotika finns pd 
platsen eller inte. Denna registrering kan ske pd basis av hun- 
dens 3 upptrSdande, Exempelvis om hunden 3 ror sig normalt f6- 
religger trollgen Inte ndgon narkotika medan om hunden 3 befin- 
5 nes ferflytta och/eller rdra sig pS ett speclellt satt vid en viss 
plats kan narkotika fdreligga. l-lunden 3 skulle ocksS kunna skdila 
ndr denne hittat ndgot sdrskflt och medelst en i lokaliseringsor- 
ganet 4 inkiuderad mlkrofon och dvriga kommunikationsmedel 
redan beskrivna, skulle hundskallet kunna Overfdras till (cen- 

10 tral)datorenheten 11. GIvetvis skulle information Sven kunna 
dverfdras till motsatt riktning I form av kommandon till hunden 3. 
Varelsen 3 kan under det att dennes position och/eller orienter- 
Ing fortlopande faststailles. fOrflytta sig p& ett icke fOrutsSgbart 
satt. Det ar emellertid ocksd mdjiigt att dressera hunden 3 att 

15 fdrflytta sig, eller rdra sig, pd ett intrdnat sStt och dSrvid kan 
uppfinningen anvdndas dels sdsom beskrivet ovan. dels f6r att 
dva hunden 3 att utfOra en viss rdrelse och/eller fdrflyttning. 

En annan tillfimpnlng Sr hSrvId att i forsknlngssyfte dokumentera 
20 hur olika djur rdr sig i oiika sammanhang. Exempelvis skulls en 
hast kunna ffirses med en eller flera givare anordnade p& has- 
tens ben fOr att kartlSgga dennes rSrelseschema. 

I utfSrandeexemplet avseende narkotikahunden 3 kan fdrfarandet 
25 utffiras med eller utan hundfdrare. Undvarande av hundfdrare ger 
betydande kostnadsbesparingar. Vidare finns givetvis andra Ilk- 
nande tiliampningar, sdsom sdkning after bomber i byggnader. 

'i * En annan tiildmpning ar direkt och indlrekt minrOjning genom sa- 

30 kerstailande respektive dofcumentering av minfria omrdden. I om« 
riden dar det fSrekommer minor, sarkilt trampminor, kan uppfin- 
ningen utnyttjas genom att varelser fdrses med lokaliseringsor- 

.0 gan. De positioner i fdrhdllande till omgivningen som mannlskor 

eller djur fOrsedda med lokaliserfngsorgan har befunnits sig I. 

"': 35 kan registreras under det att dessa mannlskor, boskap etc rdr sig 
pa normalt satt i omgivningen, d v s sdsom de skulle ha gjort 

— . aven I frdnvaro av lokallseringsorganen. Hdrigenom kan pa ett 
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effektivt sdtt minfria positioner dokumenteras fdr att skapa infor- 
mation om minfria omrSden och framkomliga vSgar. Det Sr givet- 
vis ocksa mdjiigt att mer systematiskt unders6ka om minor finns i 
ett omrdde genom att t ex Idta en eller flera hundar upprepat 
5 betrSda omrddet dSr minor misstanks ffireligga tills tillrScklig po- 
sitionsinformation erhalles fdr att omridet skall anses vara min- 
frltt. 

I figur 1 1 lllustreras ett lokaliseringsorgan 4 inkluderande ett fdr- 

10 bindningsmedel 8 I form av ett armband anordnat pd en arm 34 
fdr anvandning som elektronisk fotboja. Lokaliseringsorganet 4 
star I fdrblndelse med en larmenhet 35. vilken lampligen kan vara 
Inkluderad I armbandet, f6r signaldverfering mellan lokali- 
seringsorganet 4 och larmenheten 35. Larmenheten 35 skulle 

15 dock kunna vara separat anordnad p& godtycklig plats i omgiv- 
ningen. Larmentieten 35 dr lamptlgen anprdnad att fdr vissa kri- 
terler avge en ljudsignal och/eller signaler till en (cen- 
tral)datorenhet. Oessa kriterier kan vara t ex att givaren 5 fast- 
stailt att personen 3 som bSr armbandet bef Inner sig i en otillaten 

20 position och/eller orienterlng. att givaren 5 inte Mr pSslagen, att 
givaren 5 inte fungerar som avsett. att fdrbindelsen mellan lokali- 
seringsorganet 4 och larmenheten 35 Sr bruten eller att larmen- 
heten 35 aviagsnats frdn sin avsedda position. Larmenheten 35 
ir idmpiigen sd beskaffad att det kravs ett sSrskilt verktyg fdr att 

25 aviagsna den frdn sin position vid exempelvis armbandet sH att 
sadan avidgsning utfdrd utan att averkan g6rs pa larmenheten 35 
eller annan del av anordningen endast kan utforas av behdrig 
person med tillgdng till ndmnda verktyg. 

• • • 

30 Genom att fdrbinda personen 3 med lokaliseringsorganet 4 och 
uppratta en fdrbindelse fdr kommunikation mellan detta och 
' larmenheten 35 erhdiis en effektiv s k elektronisk fotboja med 
unika egenskaper. FrSn lokaliseringsorganet 4 kan om s& finskas 
' \ kontlnuerligt dverfdras information om personens 3 position 

35 och/eller orientering till en extern dvervakningscentral, men delta 
' ar inte ails nddvandigt fdr genomfdrandet av dvervaknlngen. 

; • Overfdring av positions- och/eller orlenteringstnformation till 
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6vervaknlngscentralen kan ske vid valfrfa tlllffillen, sdsom vid 
larm. felfunktion eiler vid manipulation, eller ndgon dverfdring 
behover inte ske Overhuvudtaget. En stor fdrdel med uppfln- 
ningen ar sdledes att den mOjllggdr overvakning utan att signaler 
5 behSver sdndas ut frSn lokallserlngsorganet 4 till en mottagare I 
omgivningen. Anordnlngen enllgt uppflnnlngen kraver endast att 
signaler overfdrs frdn omgivningen till lokaliserlngsorganet 4. 
vilka signaler Inte innehdiler ndgon information om var vareisen 3 
befinner sig. och harigenom kan bdraren av fotbojan skyddas mot 
10 obehdrig aviyssning och spdrning. Detta minskar avsevirt, eller 
eliminerar helt, risken far att mdnniskor 8om Sr ett hot mot per- 
sonens 3 sakerhet ska kunna spSra denne genom aviyssning. 

Vidare bOr ndmnas att all i denna ansdkning beskriven signal- 
15 dverfdring, sdrskilt den melian vareisen 3 och (cen- 
tral)datorenheten 11. 13, kan givetvis krypteras och/eller kom- 
primeras medelst beflntlig teknik f6r att fdrhindra obehdrig av- 
iyssning respektive dstadkomma snabbsandning. 
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1. F5rfarande fdr att faststSlla en varelses (3) position 
och/eller orienterlng I fdrhdilande till en onnglvning. kan« 
n^tecknat; darav, att det innefattar att varelsen forbinds 
med ett lokallserlngsorgan (4) inkluderande en givare (5) sd 
att varelsens och givarens inbOrdes positioner och/eller 
orlenteringar &r anordnade att vara inom ett begransat in- 
terval!, varvfd givaren genom mottagning av infallande sig- 
naler frdn signaikdllor (9) i omgivningen faststSIIer sin posi- 
tion och/eller orientering i fdrhdilande till omgivningen, och 
att varelsens position och/eller orientering faststailes med 
hjalp av for givaren faststdlld position och/eller orientering. 

2. Fdrfarande enligt krav 1, kSnnetecknat darav, att vid fttr- 
flyttning av varelsen (3) varelsens position och/eller orien- 
tering upprepat faststdlles genom att givaren (5) genom 
mottagning av Infallande signaler frSn signalkdilor (9) i 
omgivningen upprepat faststSller sin position och/eller ori- 
entering. 

3. F5rfarande enllgt krav 1 eller 2, kSnnetecknat darav. att 
varelsens (3) position och/eller orientering i fdrhdllande till 
dess fdregSende position och/eller orientering faststdlles. 

4. Fdrfarande enligt ndgot f5regdende krav. kannetccknat 
dSrav. att fdr varelsen (3) faststdllda positioner och/eller 
orlenteringar registreras for kartiaggning av varelsens f&r- 
flyttning i forhdilande till omgivningen. 

5. Fdrfarande enligt krav 3, kannatecknat ddrav. att fdr varel- 
sen (3) faststdllda positioner och/eller orlenteringar regi- 
streras fdr kartiaggning av varelsens relative fdrflyttning. 
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Fdrfarande enligt nagot fdregdende krav, kannatecknat 
dSrav. att vid fdrflyttning av varelsen (3) I fdrhdliande till 



T-385 P.04t/OS4 F-688 

litfci Patent- ochreg.vertiet 
'mm -05- 1 B 

, Huvodfaxen Kossan 

omglvnmgen reglstreras och/eller kartldgges dtmlnstone en 
egenskap hos omgivningen. 

FOrfarande enligt hdgot fdregdende krav, kannatecknat 
dSrav. att nSmnda positions- och/eller orienteringsbestdm- 
ning fdr varelsen (3) utfOres under det att varelsen fdrflyttar 
sig pS eft icke fdrutsdgbart satt. 
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Fdrfarande enligt niigot fareg^ende krav, kannatecknat 
dSrav, att nfimnda positions- och/eller orlenteringsbestam- 
nlng fdr varelsen (3) utfores under det att varelsen fdrflyttar 
sIg pd ett intrSnat sdtt. 

Fdrfarande enligt nSgol fdregdende krav, kiainctecknat 
ddrav. att vid fdrflyttning av varelsen (3) dirlgeras dennas 
forflyttning nned hjaip av fdr varelsen faststtlld position 
och/eller orientering. 

Fdrfarande fdr att lokalisera en fdreteelse (22) hos en om- 
9ivnlng. kanneteeknat ddrav, att det Innefattar att en va- 
relse (3) fdrblnds med ett lokaliseringsorgan (4) inklude- 
rande en givare (5) fdrbunden med ett don (23) avsett fdr 
utpekande av fdreteeiser i omgivningen, att pekdonet riktas 
av varelsen mot fdreteelsen frSn dtminstone en pekposltion, 
varvid givaren genom mottagning av infaliande signaler frdn 
signalkailor (9) i omgivningen faststdiler sin position 
och/eller orientering och darmed fdr namnda dtminstone 
ena pekposition faststailer pekdonets position och/eller 
orientering i fdrhdiiande till omgivningen. och att den utpe- 
kade fdreteeisens position och/eiler orientering I fdrhiiiande 
till omgivningen faststailes med hjaip av fdr pekdonet fast- 
stand position och/eiler orientering. 

Fdrfarande enligt krav 10. kanneteeknat darav. att pekdo> 
net (23) riktas av varelsen (3) mot fdreteelsen (22) frdn tvd 
skilda pekpositioner. 
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12. F5rfarande enligt krav 10 eller 11, kannetecknat dSrav, att 
den utpekade fdreteelsens (22) position och/eller orienter- 
ing faststailes med hjalp av en model! (28) av omgivningen. 

13. Fbrfarande for att faststaila om en fdreteelses (22) position 
och/eller orlentering I fdrhallande till en omgivning 5ver- 
stammer med en referens. kannetecknat dSrav. att det In- 
nefattar att en varelse (3) f6rblnds med ett lokaliserlngsor- 
gan (4) Inkluderande en givare (5) sd att varelsens och gi- 
varans inbdrdes positioner och/eller orienteringar dr anord- 
nade att vara inom ett begransat Intervali, att referensen 
definieras genom inforandet av dtminstone ett villkor av- 
seende lokaliseringsorganets position och/eller orlentering i 
forhallande till omgivningen, att lokaliseringsorganets posi- 
tion och/eller orlentering i fdrhallande till omgivningen fast- 
stailes medelst givaren genom mottagning av Infallande 
signaler frSn signaikailor (9) i omgivningen. och att fdr io- 
kaliseringsorganet faststSlid position och/eiler orlentering 
jamfdrs med referensen sd att dtminstone ndgot eventuellt 
fdrekommande tillstdnd vid vilket ndmnda dtminstone ena 
villkor ar uppfyllt kan registreras. 

14. FSrfarande enligt krav 13, kannetecknat ddrav. att iokallse- 
ringsorganet (4) placeras av varelsen (3) i mekanisk kontakt 
med ett objekt (19, 30) i omgivningen far fixering av lokall- 
seringsorganet eller en del ddrav och ddrmed av givaren (5) 
i fdrhallande till objektet sd att ndmnda dtminstone ena 
villkor uppfylies. 

1 5. FOrfarande enligt krav 14. kannetecknat ddrav, att lokaiise- 
ringsorganet (4) och objektet (19, 30) f6res i ingrepp med 
varandria sd att ndmnda dtminstone ena villkor uppfylies. 

16. FOrfarande enligt ndgot av kraven 13, 14 eller 15. kanne- 
tecknat ddrav, att tillstand vid vilka namnda dtminstone ena 
villkor dr uppfyllt endast registreras dd en ytterligare 
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fdrdefinierad Stgdrd vdsentligen samtidigt vidtages av va- 
relsen (3). 

17. FOrfarande for att medelst en varelae (3) faststalia ett ob- 
5 jekts (30) position och/eller orlentering i fdrhdilande till en 

omgivning, kannetecknat dSrav. att det innefattar att varel- 
sen ffirbinds med ett lokailseringsorgan (4) Inkluderande en 
givare (5). att iokaliseringsorganet av varelsen placeras i 
mekanisk kontakt med objektet. att Ickaliseringsorganets 

10 position och/eiler orlentering i fOrhdIlande till omgivningen 

faststaiies medelst givaren genom mottagning av infallande 
signaler frdn signalkSllor (9) i omgivningen. och att objek- 
tets position och/elier orlentering faststSlles med hjaip av 
fdr Iokaliseringsorganet faststSIld position ocli/eller orien- 

15 tering. 

18. F5rfarande enligt krav 17. k»nneteeknat dSrav, att objek- 
tets (30) position och/eiler orientering i fdrhiilande till dess 
fOregdende position och/eller orientering faststailes. 

20 

19. Fdrfarande entigt krav 17 elier 18, kannetecknat dSrav. att 
iokaliseringsorganet (4) och objektet (30) f6res i ingrepp 
med varandra fdr fixering av deras inbOrdes positioner 
och/eller orienteringar. 

25 

20. Fdrfarande enllgt nSgot taregdende krav. kannetecknat 
darav, att hdndeiser orsakade av vareisens (3) nSrvaro 
och/elier dennes dtgdrder registreras. 

• • * 

: 30 21. Fdrfarande enligt nSgot fOregdende krav, kannetecknat 
darav, att information dverfors frSn iokaliseringsorganet (4) 
: till varelsen (3). 



35 



22. Fdrfarande enligt ndgot fdregdende krav, kannetecknat 
darav. att information dverfdrs frdn varelsen (3) till iokali- 
seringsorganet (4). 
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23. FOrfarande enligt krav 21 eller 22. kflnneteeknat ddrav. att 
Information om varelsens (3) betraktelseriktning dverfors. 

24. FOrfarande enligt nagot av kraven 21-23, kSnnetecknat 
5 darav. att information om varelsens (3) ferflyttnlngsriktning 

dverfdrs. 

25. FOrfarande enligt ndgot av kraven 21-24, kdnneteeknat 
darav, att information om omgivningens beskaffenhet 

10 5verfdrs. 

26. Fdrfarande enligt ndgot av kraven 21-25. kSnnetecknat 
dSrav, att Information om farflyttningsvfigar (16) dverfOrs. 

15 27. FOrfarande enligt ndgot f6regdende krav, kSnnetecknat 
darav, att information dverfdrs frdn lokaliseringsorganet (4) 
till dtmlnstone en central datorenhet (13). 

28. Fdrfarande enligt nigot foregSende krav, kannetecknat 
20 darav, att Information OverfOrs frSn dtmlnstone en central 

datorentiet (13) till lokaliseringsorganet (4). 

29. Fdrfarande enligt nfigot fdregSende krav. kannetecknat 
darav, att Information dverfdrs frdn givaren (5) tilt dtmin- 

25 stone en datorenhet (11) hos lokaliseringsorganet (4). 

30. Fdrfarande enligt ndgot fdregdende krav, kannetecknat 
: :': darav. att information dverfdrs frdn dtminstone en datoren- 
het (1 1 ) hos lokaliseringsorganet (4) till givaren (5). 



30 



35 



31. Fdrfarande enligt ndgot av kraven 27-30. kannetecknat 
darav, att Information dverfdrs till varelsen (3) via ett av 
ndmnda datorenhet (11. 13) styrt model anordnat i omgiv- 
ningen. 

32. Fdrfarande enligt krav 31. kannetecknat ddrav. att Infor- 
mationen frdn ndmnda informationsdverfdringsmedel i om- 
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givningen Overfdrs till varelsen (3) via en atergivningsenhet 
(15) hos lokaliseringsorganet (4). 

33. FSrfarande enligt nSgot fSregSende krav, kannetecknat 
5 dSrav. att omgivningens beskaffenhet ragistreras av varel- 
sen (3) medelst en sensor. 

34. Fttrfarande enligt ndgot f6regSende krav, kannetecknat 
dSrav, att givarens (5) position och/eller orientering fast- 

10 staiies genom att de mottagna signalernas relative infalls- 

riktningar ragistreras medelst givaren. 

35. FSrfarande enligt nSgot fSregaende krav, kannetecknat 
dSrav. att givarens (5) position ocli/eller orientering fast- 

15 stailes genom mottagning av infallande optiska signaler frdn 

signalkSllorna (9) i omgivningen. 
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FOrfarande fdr att faststaila en varelses (3) position och/eller ori- 
enteringen i fdrhdilande till en omglvning genom att varelsen (3) 
5 fdrbinds med ett lokaliserlngsorgan (4) inkluderande en givare 
(5) sd att varelsens (3) och givarens (5) Inbdrdes positioner 
och/eller crlenteringar dr anordnade att vara Inom ett begrSnsat 
Intervall, varvid givaren (5) genom mottagning av Infallande 
signaler fran signalkillor (9) i omgivningen faststSIIer sin position 
10 och/eller orlenterlng i fdrhSllande till omgivningen, och att 
varelsens (3) position och/eller orlenterlng faststSlles med hjaip 
av for givaren <5) faststilid position och/eller orientering. 



(Fig 1) 
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A method for determining the position and/or orientation of a creature 
5 relative to an environment 

FIELD OF THE INVENTION 

10 The present invention relates to a method for determining the position and/or 
orientation of a creature relative to an environment, a method for locating a 
phenomenon in an environment, a method for determining if the position and/or 
orientation of a phenomenon relative to an environment is in accordance with a 
reference, and a method for determining If the position and/or orientation of an 

15 object relative to an environment by means of a creature. 

Such methods may be used for a number of purposes, but hereinafter the 
particular, but not in any way limiting for the invention, fields of application 
constituting a means for guiding and supervision of a creature, and for scanning, 
20 guarding or checking an object, an area or a volume by means of a creature will 
be described. 

Initially, a number of terms used in the present application will be explained and 
defined more closely below. In this connection, it is emphasised that the terms 
25 "creature", "object", "phenomenon", "environment", "indoors", "semi-indoors", 
"model", "position", "orientation", "authorization", and "abstract stations" 
occurring in the text are to be given very broad meanings in accordance with the 
following definitions. 

30 The term "creature" Includes human beings and animals. Although, animals 
belonging to the group of mammal are Intended in the first place, also other 
animals such as birds, fishes, batrachians and reptiles, and insects are included. 

By the term "object" both physical things and creatures or parts thereof are 
35 intended. 



In addition to creature and things the term "phenomenon" comprises also steam. 



liquids, shadows, lights, sources of a sound, waves, vibrations, motions, 
propagating cracks, draught, flows, vortexes, turbulence, discolorations and tints, 
and other comparable phenomena. 

5 An "environment" may be constituted by one or more physical things or parts 
thereof, and/or creatures, as well as by an arbitrary volume with or without 
physical limiting surfaces. The volume or the space may include one or more solid 
objects and/or contain different mediums in a gas state and/or a liquid state. It is 
also possible that there is vacuum in the volume. In the environment both 
10 stationary and movable objects/phenomena may occur. The current environment 
may be located both outdoors and indoors and possess a great or small extension 
compared to the creature. 

The present Invention is intended to by applied primarily "indoors" and "semi- 
15 indoors". The term indoors includes all types of locations inside different kind of 
permanent or temporary buildings and constructions, or naturally occurring 
enclosings, such as dwelling houses, factory premises, offices, tents, caves, 
tunnels, mines, but also simpler constructions in which there are walls, pillars, 
and/or masts which support some kind of roof. The roofs may cover the current 
20 area totally or be designed as a net, lattice or battens. Also places Inside different 
kind of crafts, such as vessels, trains, cars, aeroplanes and spacecrafts are 
counted among the category indoor environ rhents. In the term semi-inddors 
places located outdoors in the vicinity of constructions or naturally occurring 
objects and close to the outer limitations of the ihdoor environments, such as in 
25 the vicinity of roads, roofe, masts, pillars, power lines, tpwers, walls, laimp^posts; 
bridges, trees, rock formations, stones, bushes, long valleys and hillSy puddles, 
shorelines, variations in vegetation, etc., are Intended. 

It should also be emphasised that the term ''model" is intended to cbmprise 
30 everything from very simple models of environments, such as few cd-brdinated 
data, graphs, drawings, maps, etc., to more advanced two-, three- or higher 
dimensional models, which may be moved, rotated, changed or processed in .any 
other way, for example in a computer graphic environment for picture processing ; 
and/or evaluation, and also the most advanced models as regards interactive 
35 application, the so called virtual reality (VR) models, in which a user in a virtual 
way may take part of the properties of an environment. Furthermore, the models 
may include photographic still pictures and moving pictures in the form of film 



3 



sequences. In a model vectorial quantities, such as a gas flow, may be Illustrated 
by means of arrows in such a way that the direction and length of an arrow denote 
the direction and the value, respectively of the present quantity. Furthermore, 
other quantities, which very often are non-anisotropic quantities, such as 
5 temperatures, radiation intensities, etc., may be illustrated In the form of 
differently coloured transparent surfaces representing surfaces in a volume along 
with surfaces a current quantity has for example a constant value. In addition, 
holographic reproductions and models of abstract and mathematical character are 
also included, such as those which depict an environment by means of for example 
10 reciprocal spaces. 

Furthermore, the terms ''position" and "orientation" have the following meanings. 
A three-dimensional object. I.e. a physical article or a creature, may have up to six 
spatial degrees of freedom, three translations and three rotations. The ''position" 

15 of the object is defined by the three quantities which denote translations in 
relation to the origo of a current coordinate system. These are denoted in this 
application by x, y and z. However, it is also possible to denote the position 
parameters in other coordinate system, for example in polar coordinates, (r, 9, <()). 
The '^orientation" of the object Is defined by the three quantities which denote the 

20 angles of rotation of the object in the coordinate system. These are denoted in this 
application by a, p and y- 

In practice, an object often has a number of degrees of freedom which is less than 
six. A cursor on a computer display, for instance, usually has two degrees of 

25 freedom. Its orientation is constant (or irrelevant), and its position is characterized 
by two variables. Similarly, a three-dimensional object may have such limitations 
that it has fewer than six degrees of freedom. For example, a block movable on a 
table has three degrees of freedom - two variables indicates Its position on the 
table top and one variable its orientation, i.e. its angle of rotation about an axis 

30 perpendicular to the table top. 

"Authorization" means that a creature has admittance, or has not admittance, to a 
certain area/volume in an environment or to an object or is permitted, or is not 
permitted, to perform a certain action. For this authorization it may also be special 
35 conditions to be fulfilled, such as a certain point of time or a predefined action 
which has to be performed by the creature or by any other, or that a special state 
is present in the environment or that a certain occurrence has occurred or occurs. 



''Abstract stations'' is selected sets of positions and/or orientations in the 
environments wiiich not necessarily need to coincide with the position or extension 
of a physical thing, but an abstract station may be defined by one or more 
5 selected position- and/or orientation parameters depending on, or independent of, 
the properties of the environment, and possibly by a specific time interval. 

Furthermore, it should be pointed out that although application examples are 
Initially described below in which the relative movement between the device used 
10 for accomplishing the methods, or at least parts of the device, and the 
environment, is performed by moving the device itself, it is In some cases possible 
to use a stationary device and instead accomplish the relative movement by 
moving the environment, for example in the cases in which the environment is 
constituted by an object which is not stationary installed. 

15 

PRIOR ART 

Within a number of different fields there is a need to locate a phenomenon in an 
environment or to locate a creature, often a human being, or an object connected 
20 to the creature, as regards its position and/or orientation relative to a previous 
position and/or orientation or relative to an environment. The object may be for 
example a craft of some kind in which the creature is present or an object in the 
environment, the position and/or orientation of which is desired to be controlled by 
means of the creature. 

25 

For example within the field of guarding, there is a need to check and/or supervise 
the movements of a guard and other possible actions performed by the guard at 
moments when the guard patrols a so-called guard path, for example in a building. 
In accordance with prior art, this is performed by the fact that the guard is 

30 imposed to perform an action at certain predetermined locations (control stations) 
along the guard path, such as turning a key, with the use of short distance 
transponders or plates readable by remote sensing or mechanical contact, or 
performing a reading of a bar code, which confirms that the current guard has 
been at the current place at a certain moment. This is used to obtain information 

35 about whether the guard has or has not executed his instructions during the 
current guard path. In addition, by ocular Inspection, the guard may establish to 
some extent If objects in the environment are correctly positioned or if 



unauthorized persons are present in the building and if so is desired, he may 
transfer this information to someone else, for example to a guard officer, the 
police etc. 

5 As a complement to the observations of the creature, many different types of 
sensors may be used for indicating different states in the environment. To indicate 
that a window has been crushed, a glass-crushing detector may be used and by 
means of an alarm device arranged at the window, information may be obtained, 
for example about that the window is open although it should be closed. 

10 

However, the procedure described above has several disadvantages. These are 
foremost associated with the lack of flexibility. The guard path is determined 
beforehand with small possibilities of changing the path when it has already 
begun. It is true that it is possible to vary the sequence of the control stations 

15 which are to be visited, but the number of different movement paths is still 
limited. Furthermore, the possibility to supervise the guard is very restricted and, 
actually, only knowledge about if the actions mentioned above are performed or 
not and about in which order and/or at which points of time these actions possibly 
have been performed, is obtained. However, any information about the path of 

20 movement of the guard or where the guard is present between the control stations 
is not obtained other than indirectly in the cases there is knowledge about by 
which speed the guard moves and about the time difference between actions 
performed at different control stations. In addition, many and stationary 
installations of control stations are often needed to enable guard paths of the kind 

25 discussed herein and If objects in the environment are to be checked in another 
way than by the guards' observations, large Installations of different kinds of 
sensors and/or cameras throughout the environment are needed. In addition, 
there Is no way besides the guards' observations to locate a phenomenon which 
occurs in an unexpected place, at which there is no sensor placed out. Such a 

30 phenomenon may be a machine breakdown, a leakage of a pipe, an object, etc., 
which is present/is not present. It is true that there is a possibility to use sensors 
and/or cameras which cover a relatively great area, but then such an indication is 
often associated to a comparatively great inaccuracy as regards the position of the 
phenomenon. For example, with a sensor located at the floor level in a room, it 

35 may be determined if there is a leakage in a water pipe occurring in the room, but 
it is not possible to determine where in the room the pipe having a leakage Is 
located or where on the pipe the leakage has arisen. 
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Another field related to the field of guarding is supervision of people serving a 
sentence because they have committed a crime. In this connection, it may come 
into question to supervise a person who is in prison as well as a person who serves 
5 a sentence in another environment in the community. It becomes more common, 
particularly as regards lighter offences, that a person who is found guilty of a 
crime under certain given conditions is offered the alternative to serve the 
sentence in another environment, for example at home, different from the 
conventional prison environment. Usually, in such a case, certain restrictions as 

10 regards the freedom of movement are imposed upon the punished person, i.e. 
he/she has permission to be only within certain given areas during certain given 
time intervals. This means that in practice, the person often must stay only in 
his/her own house. Exceptions may be made during a certain time, for example to 
enable the person in question to perform work in another location. Furthermore, 

15 as a service in return, the person has to carry a so-called electronic tag with the 
purpose of continuously determining the position of the person, so that it may be 
checked that the person does not exceed the restrictions which are present. 
According to already established technique, the supervision is performed by that 
the electronic tag attached to the person substantially continuously transmits 

20 signals to a receiver in the environment, so that any movements of the person 
may be recorded. A great disadvantage with this technique is that the signals 
transmitted may be bugged also by non-authorized persons and be used for 
tracking the person who carries the tag. Thus, it is possible that people who for 
example may constitute a safety threat against the person in question could obtain 

25 information about where the person is present by intercepting the signals by 
means of a receiver. 

A further field where a need to locate a phenomenon in an environment or locate a 
creature, often a human being, or an object connected to the creature, as regards 

30 its position and/or orientation relative to a previous position and/or orientation or 
relative to an environment, is present in guidance and/or guiding people, for 
example in connection with exhibitions, visits in shops, stores, shopping centres, 
museums and hospitals or at railway stations and air terminals, etc. The technique 
used nowadays Is in most cases communication of information to the current 

35 person via signs and displays located in the environment or via portable written 
information, such as maps and other documents. However, in this case the 
possibility to give adequate information based on the position and/or orientation of 
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the person, with the purpose of guiding the person, is missing, with the exception 
of particular information stations, which have a map by which the person may 
determine its approximate position relative to the environment and receive 
Information about for example the choice of way to be able to move to a certain 
5 place in the best way. However, this procedure is static and does not offer the 
possibility to interact to the extent which often is desired to satisfy the desires of 
the person. 

THE OBJECT OF THE INVENTION AND SUMMARY OF THE INVENTION 

10 

A first object of the present Invention is to provide a method for determining the 
position and/or orientation of a creature relative to an environment, which method 
may be applied both indoors and semi-lndoors, and without the creature having to 
seek up a certain place for enabling the position- and/or orientation determination, 
15 and in a way that the risk for non-authorized tracking of the creature is 
substantially reduced. 

This object is attained according to the invention by a method for determining the 
position and/or orientation of a creature relative to the environment, comprising 

20 that the creature Is connected to a locating member including a transducer, so that 
the relative positions and/or orientations of the creature and the transducer are 
arranged to be within a limited interval, the transducer determining its position 
and/or orientation relative to the environment by receiving incident signals from 
signal sources in the environment, and that the position and/or orientation of the 

25 creature is determined by means of the position and/or orientation determined for 
the transducer. Such a method may be used in all environments where the 
required signal sources have been arranged or are present in the form of naturally 
occurring objects. Furthermore, the position- and/or orientation determination 
may be performed for any position/orientation on condition that the transducer 

30 receives the required signals from the signal sources. By the fact that the 
transducer determines its position and/or orientation by means of signals which 
incident on the transducer, the risk of non-authorized tracking of the creature is 
minimized. 

35 According to another preferred embodiment of the method according to the 
invention for determining the position and/or orientation of a creature relative to 
an environment, the position and/or orientation of the creature is repeatedly 



determined when the creature moves, by that the transducer repeatedly 
determines its position and/or orientation by receiving incident signals from signal 
sources in the environment. By such a method, the positions and/or orientations 
determined for the creature may be recorded for mapping of the movement of the 
5 creature relative to the environment and/or the relative movement. I.e. movement 
relative to the previous position and/or orientation of the creature. 

A second object of the present Invention is to provide a method for locating a 
phenomenon In an environment, which method reduces the disadvantages 

10 associated with such already known methods to a substantial extent, i.e. to 
provide a method which enables the locating of different types of each 
phenomenon without any need of an installation of a certain kind of sensor for 
phenomena and/or of cameras, and which method is able to locate phenomena 
and also such unexpected phenomena with great accuracy as regards the position 

15 and/or orientation of the phenomena. 

This object is attained according to the Invention by a method for locating a 
phenomenon in an environment, comprising that a creature Is connected to a 
locating member Including a transducer connected to a component Intended for 

20 pointing out phenomena in the environment, that the pointing component is 
directed by the creature towards the phenomenon from at least one pointing 
position, the transducer determining its position and/or orientation by receiving 
incident signals from signal sources in the environment and thereby determining 
the position and/or orientation of the pointing component relative to the 

25 environment for said at least one pointing position, and that the position and/or 
orientation of the pointed-out phenomenon relative to the environment is 
determined by means of the position and/or orientation determined for the 
pointing component. By such a method, and if necessary use of further information 
about the nature of the environment in the form of for example a model. It is 

30 possible to determine the position and/or orientation of said phenomenon relative 
to the environment with great accuracy. Furthermore, it Is possible to determine 
that the creature has or has had a certain position and/or orientation relative to 
said phenomenon. The pointing component may for example be provided with 
equipment for transmitting a laser beam and thereby the pointing component may 

35 be directed towards the current phenomenon with great accuracy. Thus, 
information about the position and/or orientation of the phenomenon may be 
obtained with great accuracy, which is of great value in many applications such as 
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for example when the state of a certain equipment in the environment is detected. 
For example, determining where a damage of a machine is present, a leaking 
water pipe, a fire etc. By the method for example a lealcage of a roof may be 
pointed out in a repeatable way, which means that the position for the defect of 
5 the roof which caused the leakage may be pointed out, and/or drawn on for 
example a CAD-drawing, when dropping from the ceiling, rainwater for Instance, is 
noticed and then at a later moment when the dropping Is not present, or when 
dropping from several other positions are present, the position of the defect may 
be pointed out again by means of the pointing component and the information 
10 from the occasion when the dropping was pointed out in the first place. 

A third object of the present invention Is to provide a method by which it is 
possible to use abstract stations as control stations for verifying that a 
phenomenon is present or has been present in a certain position and/or orientation 
15 at a certain point of time. 

This object Is attained according to the invention by a method for determining if 
the position and/or orientation of a phenomenon relative to the environment Is In 
accordance with a reference, comprising that a creature Is connected to a locating 

20 member including a transducer so that the relative positions and/or orientations of 
the creature and the transducer are arranged to be within a limited interval, that 
the reference is defined by the introduction of at least one condition regarding the 
position and/or orientation of the locating member relative to the environment, 
that the position and/or orientation of the locating member relative to the 

25 environment is determined by means of the transducer by receiving incident 
signals from signal sources In the environment, and that the position and/or 
orientation determined for the locating member is compared with a reference so 
that at least some possibly occurring state in which said at least one condition is 
fulfilled may be recorded. By such a method It is possible to easily and rationally 

30 define a lot of different paths which can not be predicted and which may be 
created in a random way or in a way chosen according to the present needs. 

According to a preferred embodiment of the method according to the invention for 
determining if the position and/or orientation of a phenomenon relative to the 
35 environment is in accordance with a reference, the locating member is put by the 
creature into mechanical contact with an object in the environment for fixing the 
locating member or a part thereof, and thereby the transducer, relative to the 
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object so that said at least one condition is fulfiiled. By such a method, it is 
possible to determine for example that a window is closed, that a door is open or 
that a handle is in a certain position by the fact that the creature places a locating 
member so that the transducer is fixed relative to the object, the position of which 
5 is to be determined. In this connection, by means of the transducer, it may be 
determined where the locating member is present, and thereby where the creature 
is present, relative to the environment, for example, where in a room, so that it is 
secured that the right object is checked, and determined if for example the 
position and/or orientation of an object relative to the environment corresponds 
10 with the intended position and/or orientation or not. 

The fourth object of the present invention is to provide a method for determining 
and/or adjusting the position and/or orientation of an object relative to an 
environment. 

15 

This object is attained according to the invention by a method for determining the 
position and/or orientation of an object relative to an environment by means of a 
creature, comprising that the creature is connected to a locating member including 
a transducer, that the locating member is put by the creature into mechanical 

20 contact with the object, that the position and/or orientation of the locating 
member relative to the environment is determined by means of the transducer by 
receiving incident signals from signal sources in the environment, and that the 
position and/or orientation of the object is determined by means of the position 
and/or orientation determined for the locating member. By such a method it is 

25 possible to for example determine the position of an object or perform adjustment 
and/or calibration of the object. 

Further advantages and advantageous features of the invention are disclosed in 
the following description and remaining dependent claims. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the Invention are described below by way of example 
only, and with reference to the attached drawings. 

35 

In the drawings: 
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Fig. 1 is a perspective view of an environment in the shape of a room in a museum 
including a number of pictures and a visitor of the room, 

Fig. 2 is a schematic perspective view of a transducer according to the invention, 
and on the transducer incident signals occurring from signal sources in the 
environment. 

Fig. 3 Is a block diagram of a device according to the invention and examples of 
communication lines between components possibly included in the device. 

Fig. 4 is a view from above illustrating an exhibition hall and a visitor thereof. 

Fig. 5a, b and c are illustrations of possible appearances of a display for 
transferring information carried by the visitor of the exhibition hall in Fig. 4, 

Fig. 6 is a view from above illustrating a path to be walked by a guard in a building 
and a guard. 

Fig. 7 is a perspective view of an environment in which a person locates a leakage 
of a pipe. 

Fig. 8 is a view according to Fig. 7 in which the person has moved to another 
position relative to the environment. 

Fig, 9 is a perspective view of a pipe and a valve arranged thereon and a locating 
member to be applied on the handle of the valve. 

Fig. 10 is a view from above illustrating an industrial estate which is subject for 
searching by means of a dog, and 

Fig. il is a view illustrating a bracelet applied on a person and intended to work as 
an electronic tag. 

DETAILED DESCRIPTION OF PREFERRED EMBODII^IENTS OF THE INVENTION 

The locating member referred to In this application may in its simplest design be 
constituted by a transducer for receiving signals incident from signal sources in the 
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environment and a means for connecting tlie transducer and a creature to each 
other. 

The connecting means may be for example, a glue, or a bag for carrying the 
5 transducer or a band accommodating the transducer which band is intended to be 
applied on the creature, such as a collar, bracelet or the like. However, it should 
be emphasised that the connecting means may be included in the transducer itself 
and be provided by the design of the transducer without using any component in 
addition to the transducer. As an example, the transducer may be provided with a 
10 connecting means in the form of a ''handle" so that the transducer may be 
connected to the creature for example by the fact that the creature quite simply 
grasps or bites the transducer. The transducer may also be designed to be 
implanted in the creature. 

15 Another type of connecting means Is different kind of vehicles. In this connection, 
the creature and the vehicle are arranged so that the relative positions and/or 
orientations of the creature and the vehicle are arranged to be within a limited 
interval by the fact that the extension of the vehicle is limited or by the fact that 
the creature is fixed to the vehicle. The transducer may be arranged on for 

20 example a car in which the creature is present or on a boat on which the creature 
is present. 

It should also be emphasised that the term environment defined in the 
Introduction in its simplest embodiment may comprise only the signal sources from 
25 which the transducer is intended to receive signals for the position- and/or 
orientation determination, which will be described further below. 

Even if it Is not described in detail for all embodiments, it is pointed out that for all 
applications and embodiments described herein, signal sources in the environment 
30 is used for transmitting, reflecting or spreading signals which signals are received 
by a transducer with the purpose of determining of the position and/or orientation 
of the transducer. Furthermore, throughout the description, similar reference 
numerals denote same or analogous objects. 



35 



To avoid misinterpretations it is emphasised that the meaning of the term ''to 
locate" a phenomenon or the like Is in the first place to determine the position 
and/or orientation of the phenomenon relative to the environment or to trace the 
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phenomenon in the environment, although if the invention also may be used to 
locate, in the meaning of put into a position, a phenomenon in a certain position 
and/or orientation relative to the environment. 

5 In Fig. 1 an environment, which is constituted by a room 1, some of the limiting 
surfaces of the room 1 and a number of things 2 present in the room 1, is 
illustrated. Although, in this case, the environment is a schematically depicted 
room 1 in a building, in practice, the environment may be any Indoor- or semi- 
indoor environment having several properties. In this embodiment, the 

10 environment is thought to be a museum room 1 and the things occurring in the 
room 1 pictures 2. A visitor 3 of the museum is present In the room 1. According 
to the invention, the visitor 3 is provided with a device for determining Its position 
and/or orientation relative to the environment. The device comprises a locating 
member 4 connected to the creature 3 which locating member includes a 

15 transducer 5 arranged to determine its position and/or orientation relative to the 
environment. The transducer 5 included in the locating member 4 is arranged on 
the head of the visitor 3. 

In this connection, it is interesting to determine the position of the person 3 
20 relative to the room 1 as well as relative to separate objects 2 in the room 1. In 
addition, the transducer 5 enables determining of the orientation of the person 3. 
By the transducer 5 located on the head of the person 3, besides the position 
information, also information about how the head is turned relative to the 
environment, is obtained, which indirectly gives information about the viewing 
25 direction of the person 3. 

In addition to the transducer 5, the locating member 4 includes earphones 6 and a 
microphone 7. Preferably, the transducer 5, the earphones 6 and the microphone 
7 are arranged in a so-called headset to enable the user to utilise the equipment in 

30 a comfortable way. Thus, the headset mentioned above constitutes a means 8 by 
which the person 3 and the transducer 5 are connected so that the relative 
positions and orientations of the person 3 and the transducer 5 are arranged to be 
within a limited interval. Thus, by means of the information about the position 
and/or orientation of the transducer 5, the position and/or orientation of the 

35 person 3 may be determined. 

Furthermore, the transducer 5 is arranged to receive incident signals from signal 
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sources 9 In the environment, which signals propagate rectillnearly between the 
signal sources 9 and the transducer 5, for achieving the position- or orientation 
information and the transducer 5 Is arranged to repeatedly determine its position 
and/or orientation relative to the environment when the transducer 5 and the 
5 environment are moved relative to each other, i.e. when the person 3 moves. 
Furthermore, the transducer 5 is arranged to be freely movable and mechanically 
unguided by the environment in an arbitrary coordinate system by the carrier of 
the transducer. 

10 With the expression that the position of a thing or of a creature is determined in 
this application is intended that at least some of the position parameters (x, y, z) 
is known in a coordinate system, the relation to the environment of which is 
Icnown. By the expression that the orientation of a thing or of a creature is 
determined in this application is intended that at least one of the orientation 

15 parameters (a, p, y) is known in a coordinate system, the relation to the 
environment of which is known. Depending on the current application of the 
invention by the expression the position and/or orientation of the creature in some 
cases is Intended the position and/or orientation of the creature in its entirety and 
in some cases the position and/or orientation of a particular part of the body of the 

20 creature. In one application, it may be sufficient to know for example where a 
human being is present and in another application information about for example 
how the head or the hand of a human being is turned relative to the environment 
or, particularly, relative to the rest of the body may be required. The number of 
transducers/locating members and their position on the creature depends on these 

25 desires to a great extent. 

Usually, the transducer is arranged to determine Its position and/or orientation 
with respect to at least two degrees of freedom relative to the environment. This is 
the case for example when the position of a creature or a thing is to be 

30 determined with respect to two position parameters. In the example illustrated in 
Fig. 1, the position of the person 3 Is suitably determined with respect to at least 
two position parameters for recording the position of the person 3 in a certain 
horizontal plane, for example where on the floor the person 3 is present, and with 
respect to at least one orientation parameter for recording the direction of the 

35 person 3 in the environment, for example in which direction the head of the 
person 3 is directed or more closely how the head is turned about an axis 
perpendicular to the horizontal plane. In using the transducer 5, which determines 



more degrees of freedom, it is also possible to determine for example in which 
horizontal plane the person 3 is present as well. The current horizontal plane may 
vary, for example if the person 3 visits different floors or if the current person 3 
bends down and straightens himself up, respectively. With knowledge about a 
5 further orientation parameter, how the head of the person is leaned. I.e. its 
rotation angle relative to said axis which is perpendicular to the horizontal plane, 
may also be determined. For obtaining complete information about the position 
and orientation of the person 3 (of the head) all position- and orientation 
parameters have to be determined. 

10 

For determining four degrees of freedom related to the room of the transducer 5, 
at least two signal sources 9 are required, and in most cases, at least three signal 
sources 9 are required. A use of only two signal sources 9 requires simple cases, 
for example by the fact that a favourable symmetry is present, or that certain 

15 position- and orientation information may be obtained in another way, for example 
through a model of the environment. In the case it is desired to determine all the 
six degrees of freedom, at least three, often four signal sources 9 are required. In 
most cases it is an advantage to use a great number of signal sources 9 
Independent of how many degrees of freedom that is desired to determine, since a 

20 great number of signal sources 9 secures that the smallest number of signal 
sources 9, which Is required for transferring the signals to the transducer 5, always 
is obtained, even if some signal source or a few of the signal sources would be 
blocked out. These signal sources 9 may be placed in the environment for this 
special reason, but they may also be constituted by objects 2 naturally occurring in 

25 the environment. 

One type of transducer 5, which may be used in the devices for accomplishing the 
methods according to the invention, has been developed and introduced into the 
market by MEEQ AB, Hasslogatan 20, SE-721 31 Vasteras, Sweden. 

30 

With the measuring method described in this application and in the Swedish patent 
No. 444530, 458427 and 506517 it is possible to perform measurements, i.e. to 
determine position and/or orientation with a great accuracy. In some cases with an 
accuracy in the magnitude of tenth of millimetres, or better, as regards position 
35 and tenth of a mrad, or better, as regards the orientation. Furthermore, by the 
fact that the incident directions of incident signals are recorded, and by the fact 
that the transducer knows its own position and orientation as well as the positions 
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of the '"desired" signal sources, tliere is a possibility to sort out ''false signals" 
originated from for example non-desired signal sources, alternative signal sources 
or reflected signal sources. By using more than the smallest number of signal 
sources required also disturbances in the form of obscured signal sources may be 
5 handled by the equipment without effecting the accurancy to any appreciable 
extent. 

When the invention is applied, it is suitably proceeded so that before the user 
utilises the equipment, the transducer 5 is brought to receive signals from at least 

10 two, preferably three or four, and usually from five or more signal sources 9, 
which define the coordinate system of the environment, by that the transducer 5 is 
moved throughout the room 1, until the transducer 5 has received sufficient 
information about the positions of the signal sources 9, i.e. about the coordinate 
system of the environment, which may be performed by hand by a person 3 or 

15 another creature 3 or by means of a vehicle, a freely movable robot or the like. If, 
in addition, it is required that during the subsequent use, the absolute scale of 
length shall be known, the measuring of the signal sources 9 is performed while 
simultaneously using a measuring standard, for example by placing an object with 
well known dimensions as a reference gage in the environment during the 

20 measuring procedure. 

The transducer 5 may be a two-dimensional transducer of the kind which is 
described in the Swedish Patent No. 444530. Thus, the transducer may be an 
optical instrument, which works with ''optical signal", which In this application 

25 refers to signals which are constituted by, or utilised, optical radiation within as 
well as outside the band of visible wavelengths. The wavelength range, which is 
preferably intended, is in the interval 10-15 000 nm. Suitably, the wavelength 
range 200-1600 nm may be applied, but it should be emphasised that the 
invention is not in any way restricted to this wavelength interval. A number of 

30 signal sources 9, for example in the form of light emitting diodes, may be arranged 
at a distance from the transducer and from each other, so that in normal use of 
the transducer, always at least three, preferably four of the signal sources 
simultaneously may transfer signals to the transducer. The positions of the signal 
sources relative to each other are known, for example by measuring the positions 

35 of the sources in a coordinate system common to the sources, which measuring 
may be performed by means of the transducer. Concerning measuring of the 
positions of the signal sources in general reference is made to the Swedish Patent 
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No. 506517. 

Furthermore, the locating member 4 suitably comprises a means 10 for internal 
communication between the components: the transducer 5, the means 6 for 
5 transferring Information from the locating member 4 to the creature 3 and the 
means 7 included in the locating member 4 for receiving Information from the 
creature 3. The communication means 10 may have a local computer unit 11 and 
other standard components required for signal processing, signal transferring and 
storing of Information. See also Fig. 3. Preferably, the device comprises also a 

10 means 12 for external communication between the locating member 4 and for 
example a central computer unit 13. The communication, both Internally and 
externally, may be performed by signal transferring via wire or a wireless link. 
Although, the means 6 for transferring information from the locating member 4 to 
the creature 3 in the described example, is constituted by loudspeakers 6 located 

15 In the earphones 6, many other information transferring means may be used and 
certain of these will be described in connection to other embodiment examples. 
This Is also true for the means 7 for receiving information from the creature 3, 
which means not necessarily needs to be a microphone 7. 

20 The transducer 5 is in connection with a calculation unit via a communication 
channel, which calculation unit may be included in the computer unit 11 arranged 
in the locating member 4 or in the central computer unit 13. The communication 
channel may be constituted by a flexible cable as mentioned above, or - for 
allowing as large freedom of movement as possible to the operator - by a wireless 

25 link, for example an IR-link or a radio-link, for example '"Bluetooth" technique from 
Ericsson Components AB in Kista, Sweden. Through this channel, information 
concerning how the different signals from the signal sources 9 incident on the 
transducer 5 is delivered to the calculation unit from the transducer 5. 

30 The calculation unit continuously calculates position and orientation of the 
transducer 5. In one embodiment of the device, the transducer 5 is designed to 
receive transmitted signals from the signal sources 9 and record the relative 
Incident directions of the signals received In relation to the transducer 5. This does 
not need to be performed by using optical signals, but may also be performed by 

35 using for example microwaves or acoustic waves and antenna arrays, so called 
phased arrays. The transducer may for example be a radar unit designed for 
transmitting radar waves and receiving radar echoes from signal sources In the 
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environment. Based on the incident directions of the radar echoes, the caiculation 
unit may then calculate the position and the orientation of the transducer, and 
thereby the position and the orientation of the object connected to the transducer. 

5 Phased arrays for microwaves available on the market are provided by for example 
Ericsson Microwave AB, Molndal, Sweden and by other suppliers of microwave 
equipment. Phased arrays for ultrasound are provided by for example the 
subsidiary company KrautKramer Ultrasonic Systems, Cologne, Germany, of the 
group of companies named AGFA. 

10 

In some cases the transducer has a surface designed to receive transmitted 
signals from the signal sources and to record the relative incident directions of the 
signals received in relation to the surface and/or the relative incident positions of 
the received signals on the surface. In this case, for example a lens may be used 
15 for depicting the environment on a surface. For example, a video camera of CCD- 
type and a wide-angle lens may be used as a transducer. 

In Fig. 2 it is schematically illustrated how signals from three signal sources 9 
incident on the transducer 5 and how the incident angles of the received signals 
20 are related to each other. The incident direction for respective signal Is defined by 
q>i and 9], where i=l,2 or 3. The incident directions are then the basis for 
calculating the orientation- and position information required. 

The construction of a transducer and the construction of the corresponding 
25 calculating circuits and the function thereof are as mentioned before more closely 
described in the above mentioned Swedish Patent No. 444530. 

The signal sources 9 may be active signal emitting sources, such as light emitting 
diodes or the like, the light of which may possibly be pulsated or modulated, or 

30 passive signal sources 9 such as reflecting markers made of for example reflecting 
tape. The markers may be plane figures or - to show the same shape independent 
of the viewing direction - be constituted by reflecting spheres. Furthermore, the 
markers may have different shapes in relation to each other to make it easy for 
the calculation unit and the signal processing circuits thereof to identify and keep 

35 apart different markers and alternatively, with the same purpose, markers with 
the same shape but with different sizes and/or ''colour" may be used, the colour 
term including also not visible parts of the electromagnetic spectra. In the use of 



passive reflecting signal sources 9, the device may include means for transmitting 
of signals intended to be reflected by the reflecting markers. The transmitting 
means, which In such a case suitably are arranged in connection to the transducer 
5, may transmit infrared light for instance, preferably pulsated or modulated with 
5 a certain frequency to be able to separate the current signals from interfering light 
sources, for instance. 

In an alternative embodiment no specially arranged signal sources are required, 
but as signal sources are used suitable details already present in the environment. 

10 Examples of suitable details are corners, holes and similar, which have a 
characteristic appearance and well defined and known positions. When the device 
is started these details are pointed out and identified in a suitably way, and their 
positions are determined and stored, for example through downloading from a 
CAD-system, or alternatively they are measured by the transducer. The details 

15 used as signal sources may be illuminated only from regular lights in the room, but 
certainly special light sources may be arranged to give the illumination the desired 
Intensity or character If required. Certainly, at least some of the signal sources 
may be constituted by specially arranged markers, for example, by portions, 
patterns or figures of light tape placed on a dark background. In the Swedish 

20 patent number 458 427 It is closer described how the position and orientation of a 
transducer of this type may be calculated, as well as the construction and the 
function of an equipment for performing this calculation. 

A certain set of defined signal sources 9 included in an environment may be said to 
25 constitute a certain reference system in which the locating member 4 including the 
transducer 5 works. When a creature 3, provided with the locating member 4, 
enters such a reference system for cooporating with the signal sources 9, this is 
referred to as the locating member 4 approaches to the reference system and 
thereby a particular reference coordinate system. In approaching the system, 
30 there is different ways to obtain the information about the reference system 
required for the calculating unit. Suppose that a reference system has an 
extension corresponding to, for example, a larger building, such as a machinery 
room, in which a service person will move and perform certain actions. Thus, 
throughout the machinery room there are a lot of signal sources defined. 
35 Furthermore, the machinery room may as usual be provided with a number of 
entrances at which it is possible to pass into and out of the machinery room. If the 
service person connected to the locating member intends to go into the machinery 
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room, to be able to approach the reference system in the general case. It is 
required that the calculating unit connected to the transducer receives information 
about where the service person enters the machinery room, i.e. the information 
about from which signal sources the transducer receives signals. This information 
5 may be received in a passive way or be obtained in an active way. Passive 
transferring of information may be performed by placing the signal sources, which 
are located for example at the entrance, so that they form a unique '^pattern" for 
the reference system. The calculating unit recognises the pattern and may 
determine which reference system which will be used, and the entrance through 

10 which the service person will pass, or has passed, into the machinery room. When 
information is transferred in an active way, a transmitter, either a separate 
transmitter or one of the signal sources, may be located at the current entrance 
and when the service person passes this transmitter, the required information 
about the reference system is transferred to the calculating unit by receiving 

15 transmitted signals from the transmitter. 

There is also possible to utilise other information sources for obtaining information 
about, for example, the position and/or orientation of a creature relative to the 
current reference system. For example, outdoors a GPS may be used for 

20 determining the positions of the service person when he/she is on the way to the 
machinery room. At the entrance to the machinery room, the local reference 
system takes over the navigation. In this connection, the position determination 
by GPS may be used to assist the calculating unit with certain initial information, 
such as at which building, door, etc. the creature Is present, in the transition to 

25 the local reference system. 

In the local reference system, one or more sub-reference systems may be 
arranged. With the machinery room as an example, this may involve that some 
object in the machinery room, such as a particular machine, has its own reference 

30 system. The reason for that may be for example that for different positions and/or 
applications, different characteristics of the reference system are required. For 
example, the sub-reference system may be able to be rearranged or movably 
arranged relative to a superior system. Thus, in different local reference systems 
or sub-reference systems, the number of signal sources, the locations of the signal 

35 sources, the type and function (active, passive, set out etc.) of the signal sources, 
may be varied to satisfy the current need. When moving inside the machinery 
room, possibly a relatively simple reference system is sufficient, whereas possibly 
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a more advanced reference system around the machine at which the service 
person will perform inspection, adjustment, repair or the like, is required. 

In Fig. 3 a block diagram, from which the different components and the 
5 corresponding communication lines of one embodiment of the invention appear, is 
illustrated. The locating member 4, including the transducer 5, the means 7 for 
transferring information from the creature 3 to the locating member 4, the means 
6 for transferring information from the locating member 4 to the creature 3, and 
the local computer unit 11, may communicate with the external central computer 

10 unit 13. Furthermore, It appears that the transducer 5 obtains information required 
for the position- and orientation determination from signal sources 9 In the 
environment. The creature 3 is mechanically connected to the transducer 5. The 
computer unit 11 receives information from the creature 3 via the information 
receiving means 7, for example a microphone or a inputting unit, such as a key 

15 set, and transfers information via the information communicating means 6, for 
example a loudspeaker or a display. Certainly, it is also possible to arrange the 
Information transferring means In the form of one unit, such as a combined 
communicating and inputting unit. In Fig. 3, the fact that the locating member 4, 
as well as the central computer unit 13, may be connected with other objects 14 in 

20 the environment for transferring signals, is also Illustrated. Furthermore, it Is of 
course possible that one or more further objects are included In the locating 
member 4. 

The use of the invention for determining the position and/or orientation of a 
25 creature 3, applied on the embodiment described with reference to Fig. 1 
comprises that the position and/or orientation of the visitor 3 relative to the 
environment, is determined by connecting the person 3 to the locating member 4 
including a transducer 5 so that the relative positions and/or orientations of the 
person 3 and the transducer 5 are arranged to be within a limited interval, the 
30 transducer 5 determining its position and/or orientation relative to the 
environment by receiving incident signals from signal sources 9 in the 
environment, and that the position and/or orientation of the creature 3 is 
determined by means of the position and/or orientation determined for the 
transducer 5. This is repeated continuously when the person 3 moves relative to 
35 the environment. The determination of position and/or orientation Is always 
performed relative to the environment, but such as previously described, In some 
cases the environment may be constituted by the signal sources 9 only, and 



consequently, in such a case it is primarily the position and/or the orientation of 
the creature 3 relative to the previous position and/or orientation of the creature 
which primarily is determined. 

5 In the embodiment example illustrated in Fig. 1, where a human being visits a 
museum, the invention may be utilised in a way so that at the visit, the person 3 
may receive information about different pictures 2, which are looked at by the 
person. By the fact that the transducer 5 continuously may determine the position 
and orientation of the person 3 in the room 1, the (central) computer unit 11, 13 

10 may receive Information about when the person 3 looks at a certain picture 2 and 
in accordance with this information transmit for example a sound message to the 
observer which contains information about the artist, origin, painting technique, 
etc., of the picture 2. When works of art which give different experiences 
depending on the viewing direction are observed, the transferring of information, 

15 for example in the form of music or other sounds, may be adapted depending on 
the current viewing direction, to reinforce these characteristics of the piece of art. 
Furthermore, visitor 3 may receive information about how he/she should move 
relative to the environment to get to a position and/or orientation relative to the 
current object, which position and/or orientation leads to for example that a 

20 particular experience is attained. 

The invention may be used in a similar way also for a guard which is assigned for a 
task of checking the building and see to that all pictures are present in their right 
positions or for a service person which are going to do for example technical 

25 installations. For this purpose, the guard does not need to know if there should be 
a picture in a certain position or not. It is sufficient that the guard follows given 
Instructions and indirectly or in an active way, reports what he/she observes in 
certain given positions and viewing directions, and thereby someone/something 
which obtains information from the (central) computer unit may evaluate the 

30 information and decide if everything is in due order. When the guard moves, the 
movement thereof may be directed on the basis of or by means of the position- 
and/or orientation information. For example, an operator at the central computer 
unit may give instructions continuously to the guard how he/she shall move or 
look during movement along the path the guard has to walk. These instructions 

35 may also be pre-recorded in the case an unmanned a central computer unit is 
used. At the same time as it is possible to check or effect the status of an 
environment by means of the invention, for example, switch-on/switch-off light 
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when the guard passes a certain position, of course, it is also possible to check 
that the guard follows his instructions as regards paths of movement and the 
actions which have to be performed. In this connection, the positions and/or 
orientations determined for the guard may be recorded for mapping the movement 
5 of the guard relative to the environment, and/or relative to his previous position 
and/or orientation. Preferably, in this case abstract stations are used. 

The invention may also be utilised by an artist or a museum superintendent for 
obtaining Information about the activity of the visitors In the building and/or for 

10 designing suitable guiding routines for the visitors. Thus, it is possible to 
programme the computer unit/computer units 11, 13, so that a visitor 3 
continuously is given relevant information based on the position and/or orientation 
of the visitor 3 and/or the desires of the visitor 3. When creating such a visitor 
routine, the artist himself may move in the current environment while utilising the 

15 equipment according to the Invention and when he/she Is present in particular 
positions and/or orientations, he/she may for example record an announcer text 
that a visitor 3 then may have played in the earphones 6 when the visitor, within 
certain given tolerances, is present in the corresponding position and/or 
orientation. There is also a possibility to store information about which pictures 2, 

20 which have been looked on, and to which extent, from which viewing directions 
and distances, etc. This information may be used in different ways, for example by 
art-dealers for determining which object that are popular and how the position of 
the object relative to the room effects the experiences, etc., of the visitor. 

25 Particularly, It should be emphasised that the example regarding a museum 
illustrated in Fig. 1 is only to be regarded as just an example and that several 
equivalent applications of the invention are found within a number of different 
fields. For example, the invention could be used in different shops and shopping 
centres. Instead of pictures, for example articles and/or signboards are then 

30 objects which firstly are of interest to a visitor to study. In this connection, a 
customer could receive continuos information about different articles when he/she 
is present in a particular position and/or looks In a certain direction and 
information about suitable paths of movement to find the desired articles. The 
shopkeeper has in the same way as the museum superintendent also a possibility 

35 to evaluate how a customer has been moved and looked at the different articles 
and to which extent so has occurred to be able to optimise the design of the shop 
on the basis thereof with the purpose of increasing the sale and/or satisfy different 
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desires of the customers. Furthermore, in a similar way as in the case of the 
museum, different visitor routines may be pre-programmed, and/or created on- 
line, in accordance with the desires of the shoplceeper/visitor. An alternative to 
headset is that the transducer in this case is arranged on a shopping trolley and 
5 that the customer is mechanically connected to the transducer by the fact that 
he/she quite simply holds the shopping trolley. 

A further variant of this application of the Invention Is Illustrated in Figs. 4 and 5, 
In Fig. 4, an environment in the shape of an exhibition hail Is illustrated. In this 

10 embodiment, the visitor 3 of the exhibition Is provided with substantially the same 
equipment as In the example according to Fig. 1, but In this case the locating 
member 4 comprises also a representation and/or Inputting unit 15, which may be 
for example a portable display designed to communicate with the other 
equipment. The visitor 3 of the exhibition may have Information via the display 15 

15 about how he/she should move, and/or communicate desires himself/herself, such 
as how he/she desires to move, to take part of what is illustrated in the exhibition 
hall in the best way, to find a lavatory or the like. In Figs. 5a, 5b and 5c, an 
example of what could be displayed on the display when the visitor 3 of the 
exhibition is present at the points denoted with A-C in Fig. 4 is illustrated. On the 

20 display, several things may be displayed, such as which direction is pointing to the 
north, which direction the visitor 3 should choose to follow a certain route and/or 
reach a certain goal, or information of another kind to attract the visitors 3 
attention or Inform he/she and/or supply commercial advertising. 

25 In Fig. 6 a guard 3 on his guard path 16 is illustrated and Figs. 7 and 8 illustrate 
how a guard 3 or a service person 3 identifies and reports a damage in a 
construction, more precisely, in the embodiment example the matter is a leakage 
of a pipe. 

30 The case with the guard Is in many ways analogous to the case of the 
museum/store, which Is illustrated In Fig. 1. An Important difference regarding 
how the equipment is used Is however that in the previous example, the (central) 
computer unit 11, 13 suitably works as a ''slave" and the visitor/customer 3 has a 
'"master". In the guard case on the contrary, the conditions are the opposite, I.e. 

35 the guard 3 Is "slave" and the (central) computer unit 11, 13 Is the "master". The 
terms master and slave are used to indicate who or what is In control, which 
means for example that the guard 3, which is slave, is controlled by the (central) 
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computer unit 11, 13, to go to a certain position for instance, whereas the visitor 
3, which is master, freely chooses his path 16 of movement assisted by the 
(central) computer unit 11, 13 and to the extent desired controls which 
information he/she will receive from the computer unit/units. 

5 

In the guard case the (central) computer unit 11, 13 may be used to generate a 
guard path 16 with or without intervention by the guard 3. The guard 3 does not 
need to receive any prior Information about the current guard path 16 or what will 
happen along the path. In this connection, the guard 3 is guided In the same way 

10 as, for example, a visitor 3 In previously described embodiments, towards a given 
goal, but the goal is predetermined by the (central) computer unit 11, 13, or is 
determined thereby and/or by an operator of the (central) computer unit 11, 13 
and thus, not by the guard 3 himself. It can be arranged, for example, so that two 
patrolling guards are met without that the guards are Informed thereof In advance. 

15 Furthermore, other guard duties may be introduced, such as that the guard when 
passing an object in the environment, for example a machine, has to take a 
special action to document the status of this object. 

For the sake of clarity, in the example illustrated in Fig. 6, a dashed line and 
20 arrows illustrate the path 16 of movement of the guard 3. In addition, some 
critical points along the guard path 16 are denoted A-F. The guard 3 is intended to 
receive information via the locating member 4 about how he/she shall move and 
which actions that have to be performed. For this purpose, besides the previous 
mentioned means for transferring information between the creature 3 and the 
25 (central) computer unit 11, 13, the locating member 4 may also include a display 
unit portable by the guard 3. This means that the commands to the guard 3 along 
the guard path 16 could be transferred visually and/or auditorially and could have 
the following meaning: at points A and F; turn to left 90**, at points B, C and E; 
turn to right 90°. 

30 

If the guard 3 in violation of the present instructions, for example at the point A, 
instead would go to the right, new Information may be transferred from the 
(central) computer unit 11, 13 to the guard 3 to correct the violation. In that 
connection, the guard 3 may receive Information about to return to the assigned 
35 route. It Is also possible to allow or deny the guard 3 authorisation. If the guard 3 
in violation of the present Instructions, for example at the point A, Instead would 
go straight forward Into the area 17 marked with dashed lines, information with 



the meaning that in this area it is forbidden to be may be transferred from the 
(central) computer unit 11, 13, to the guard 3 and/or signals that for example a 
door 18 shall be locked to prevent from passing may be sent from the (central) 
computer unit 11, 13 to a receiver in the environment for controlling the door lock. 

5 

In an arbitrary place and at an optional moment, the guard 3 may be requested to 
place himself in a certain position and/or orientation and/or to perform a certain 
action. This may be performed for example to accomplish a method for 
determining if the position and/or orientation of a phenomenon 22 relative to an 

10 environment corresponds to a reference. The method comprises that a creature, in 
this case the guard 3, such as previously described, is connected to a locating 
member 4 including a transducer 5, so that the relative positions and/or 
orientations of the creature 3 and the transducer 5 are arranged to be within a 
limited interval and that said reference is defined by the Introduction of at least 

15 one condition regarding the position and/or orientation of the locating member 4 
relative to the environment, and that the position and/or orientation of the locating 
member 4 relative to the environment, is determined by means of the transducer 
5 by receiving incident signals from signal sources 9 in the environment, and that 
the position- and/or orientation information determined for the locating member 4 

20 is compared with the reference, so that at least one possibly occurring state in 
which said at least one condition is fulfilled may be recorded. The locating member 
4 including the transducer 5 may, such as previously described, be such a member 
which is brought by the creature 3 or a locating member including a transducer, 
which member the creature temporarily Is connected to at the current position. In 

25 the example illustrated in Figs. 6, the guard 3, when he/she is present at the point 
D, could be requested to place himself in a certain position and/or orientation and 
possibly be requested to take some further action in connection therewith, for 
example to go into a room 40 through the door located at the point D and by 
means of the transducer 5 determine that a switch 19 is in a switched-off or 

30 switched-on position, and In that way obtain permission to the marked area 17 
and/or to cause that the door 18 at the point E is locked up, so that he/she may 
continue his guard path 16 to the point F. 

Thus, In this embodiment, the Invention Includes said at least one reference 
35 defined by the Introduction of at least one condition regarding the position and/or 
orientation of the transducer 5 relative to the environment, but also other 
conditions, such as a certain point of time, a voice test, etc., may be added. The 



introduction of the references according to the invention may be used as abstract 
stations which for example a guard Is requested to visit, which gives a great 
flexibility in the arrangement of for example guard paths. Although, walls 20 which 
form corridors in which the guard 3 moves are illustrated in Fig. 6, it is also 
5 possible to create ''corridors", ''rooms", or the like, which are abstract and defined 
by certain position- and/or orientation coordinates by applying a specially designed 
authorisation. When applying such abstract environments, a person may move 
freely within a given zone, such as along a passage route in a workshop, but if the 
person turns off from the zone, an alarm is started and/or the person receives 
10 instructions via the locating unit. Zones, which are allowed and not allowed, may 
be created, changed or removed in an easy way all according to the present need, 
and may be different for different creatures. 

With reference to previous described embodiments of the invention, it may be 
15 mentioned that another application of abstract station is that a person, for 
example a customer utilising the invention at a visit in a shop, receives a bonus 
and/or a reduction of the price if he/she visits certain abstract stations. At the 
abstract stations, for example an article may be exposed, and hereby a 
shopkeeper may increase the exposure to commercial in exchange for that the 
20 customer receives a certain reward. 

In some cases said at least one condition Is defined by the position and/or 
extension of an object 21 occurring in the environment. To secure that the guard 3 
easily and rationally will be able to place the locating member 4, I.e. the 

25 transducer 5, in accordance with the reference, the locating member 4 and/or the 
reference object may in some cases be designed to enable the locating member 4 
and the object 21 to engage each other for fixing the locating member 4 or a part 
thereof, and thereby the transducer 5, relative to the object 21, so that the 
transducer 5 fulfils said at least one condition. This may be applied to determine, 

30 by means of the transducer, that for example a voltage breaker is in a position 
which means that an area which otherwise is applied voltage, is disconnected, so 
that a service person may pass the area or perform work in the area, and after 
that the service person has left the area, to determine in a corresponding way that 
the breaker is in another position which means that the area is applied voltage. 

35 

In a similar way as in the examples of the museum and the shop, special guard 
paths may be established and if the required signal sources are present in the 
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environment, a representative of those providing the guard service and a 
representative of the buyer thereof, may move in the current environment while 
bringing one or more locating members to together define and determine a guard 
path in accordance with the desires of the customer. In this connection, there is 
5 possible to design a certain guard service In situ and thus make an agreement 
about which actions that shall be Included in the guard undertakings. For example, 
abstract stations and authorisations may be defined, routes and viewing directions, 
etc., for the guard 3 may be determined. 

10 Fig. 7 and 8 illustrate how a phenomenon 22 of an environment is located. This 
application of the Invention comprises that a creature 3 is connected to a locating 
member 4 including a transducer 5 connected to a component 23 Intended for 
pointing out phenomenon 22 In the environment, that the pointing component 23 
Is directed by the creature 3 towards the phenomenon 22 from at least one 

15 pointing position 26, the transducer 5 determining its position and/or orientation 
by receiving Incident signals from signal sources 9 in the environment and thereby 
determining the position and/or orientation of the pointing component 23 relative 
to the environment for said at least one pointing position, and that the position 
and/or orientation of the phenomenon 22 pointed out relative the environment is 

20 determined by means of the position and/or orientation determined for the 
pointing component 23. To accomplish this, the locating member 4 includes the 
pointing component 23 portable by the creature 3 and mechanically connected to 
the transducer 5, which component 23 Is to be directed relative to phenomenon 22 
in the environment. A service person 3 directs the pointing component 23 towards 

25 a leaking pipe 24. The pointing component 23 may include a means 25 for 
transmitting directive electromagnetic radiation, such as laserlight or the like. In 
this connection, the pointing component 23 may be directed towards the current 
phenomenon 22 with precision at the same time as the transducer 5 provides 
Information about the position and/or orientation of the pointing component 23 

30 relative to the environment. Then, to determine the position of phenomenon 22, in 
this case the position of the leakage 22 of a water pipe, relative to the 
environment, the method may be repeated for one or more other different 
positions of the pointing component 23. Suitably, the service person 3 confirms 
that such a pointing out action is desired to be recorded by verifying that the 

35 pointing component 23 is placed in a position in which a pointing out action shall 
be performed. Verification may be performed in many different ways, for example 
by that the creature effects an activation component of the pointing component. 
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such as a button or the like, or by talking in a microphone connected to the 
(central) computer unit 11, 13 or by keeping the pointing component still during a 
certain period of time, etc. 

5 In Fig. 8, the person 3 is Illustrated in another position 27 relative to the 
environment. By means of the information about the position and the orientation 
of the pointing component 23 for two different positions 26, 27 in which the 
pointing component 23 is directed towards the current phenomenon 22, the 
position of the current phenomenon 22 may be calculated. Alternatively, In 

10 combination with the position- and orientation determination performed by means 
of the transducer 5, other Information may be used, such as one or more models 
of the environment. By using a model of the environment, in some cases, the 
position of the current phenomenon 22 may be determined by directing the 
pointing component 23 including the transducer 5 towards the phenomenon 22 

15 from one position only. 

The locating member 4 could also Include a sensor to obtain information from the 
environment by recording or measuring one or more properties of the environment 
in one or more positions and/or directions at the same time as the position- and/or 

20 orientation determination is performed. With such a device, other phenomena 
including such which are not possible to Indicate visually, may be located. For 
example, a radiation detector arranged in the pointing component would enable 
detecting and locating of a radioactive leakage. It is also possible to provide the 
locating member with a camera, such as a video camera, by arranging the camera 

25 on for example the pointing component, or on another suitable position, for 
example by that the creature quite simply carries the camera, with the purpose of 
obtaining further Information by picture recording of the environment in 
connection to the position- and/or orientation determination. 

30 With reference to Fig. 9 the Invention is described in connection with the 
application of determining the position and/or orientation of an object 30 relative 
to an environment by means of a creature 3. The method comprises that the 
creature 3, for example a guard or a service person, Is connected to a locating 
member 4 including a transducer 5, that the locating member 4 is put by the 

35 creature 3 Into mechanical contact with the object 30, that the position and/or 
orientation of the locating member 4 relative to the environment is determined by 
means of the transducer 5 by receiving incident signals from signal sources 9 in 



the environment, and that the position and/or orientation of the object 30 is 
determined by means of the determined position and/or orientation of the locating 
member 4. In Fig. 9 a pipe 29 containing a flowing medium is illustrated. The pipe 
29 is provided with a flow measurement equipment 31 and a valve 32 for 
5 regulating the flow of the medium. The valve 32 may be adjusted by means of a 
handle 30 and thereby the flow may be regulated. Thus, for different settings of 
the handle, different flows in the pipe are obtained. In this connection the 
Invention has several applications. However, first of all, it should be emphasised 
that the embodiment illustrated in Fig. 9 is to be regarded only as an example and 

10 although the invention is illustrated by means of the valve 32 mentioned above, 
the invention may be applied in a similar way together with an arbitrary object 30. 
In this example, the handle 30 is designed for receiving one part of the locating 
member 4 including the transducer 5. The transducer 5 is connected to a creature 
3, suitably a human being, for example by the fact that the person 3 holds a part 

15 of the locating member 4 in the hand. 

Preferably, the locating member 4 and the reference object, i.e. the handle 30, are 
designed to engage each other for fixing the locating member 4 and thereby the 
transducer 5 relative to the object 30. This may be performed by that a wedge- 

20 shaped pin 41 is introduced into a corresponding wedge-shaped grove 42. In this 
way it Is possible to determine, calibrate and/or adjust the position and/or 
orientation of the handle 30. For example, the service person 3 may determine 
that the handle 30 is present In the desired position and/or transfer information 
about the position and/or orientation of the handle 30 to the (central) computer 

25 unit 11, 13 by applying the locating member 4 at the handle 30. The Information 
may be used to check the state of for example a technical process of any kind. 
Furthermore, it is possible to evaluate a technical function by study how this 
function is effected by different settings of the current object. In the example, the 
valve 32 could for example be calibrated by performing direct flow measurements 

30 by means of the flow measurement equipment 31 for different settings of the 
handle 30, which settings are determined by means of the position- and/or 
orientation information produced by means of the transducer 5. 

Another application of the invention is searching and mapping an object, an area 
35 or a volume. In fig. 10, an area 33 is schematically illustrated, which area may be 
for example a industrial estate close to a harbour, which is desired to be searched 
to investigate if drugs are present in the area. In this case, the creature 3 is 
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suitably an educated sniffer dog 3 which is connected to the transducer 5 by 
means of a band 8 around the necl< or the abdomen. Preferably, the locating 
member 4 also comprises a computer unit 11 and/or a locating member 4 is 
connected to a central computer unit. The transducer 5, such as previously 
5 described determines continuously its position and/or orientation by receiving 
incident signals from signal sources 9 In the environment, and by means of the 
position and/or orientation determined for the transducer 5 the position and/or 
orientation of the dog 3 may be determined. This makes it possible to map the 
movement of the creature 3 relative to the environment. Furthermore, it may be 
10 recorded at which moment the dog 3 has/had a certain position and/or orientation. 

When the creature 3 moves relative to the environment, one or more properties of 
the environment may be recorded and mapped. In this case, it Is possible to 
record if drugs are present at this location or not. The recording may be effected 

15 on the basis of the behaviour of the dog 3. For example, if the dog 3 moves In a 
normal way, probably there are no drugs, whereas if the dog 3 is found to move 
and/or to make a motion in a particular way at a certain location, drugs may be 
present. The dog 3 could also bark when the dog has found something special and 
by means of a microphone Included in the locating member 4 and the other 

20 communication means already described, the barking of the dog could be 
transferred to the (central) computer unit 11. Certainly, the Information could also 
be transferred in a opposite direction In the form of commands to the dog 3. The 
creature 3 may move In a non-predictable way while the position and/or 
orientation of the creature is determined continuously. However, It Is also possible 

25 to train the dog 3 to move, or to make a motion. In a trained way and In that 
connection, the invention may be used such as described above, and to train the 
dog 3 to perform a certain motion and/or movement. 

Another application in this connection is to document for research purposes how 
30 different animals move in different contexts. For example, a horse could be 
provided with one or more transducers arranged on the legs of the horse for 
mapping the movement pattern thereof. 

In the embodiment example regarding the sniffer dog 3, the method may be 
35 performed with or without a person leading the dog. Dispensing with persons who 
lead the dog results in important reduction in costs. Furthermore, of course there 
are similar applications, such as searching for bombs In buildings. 
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Another application is directly or indirectly removal of mines by securing and 
recording mine-free areas. In areas where it occurs mines, particularly anti- 
personal mines, the invention may be used by that creatures are provided with 
5 locating members. The positions relative to the environment which positions 
human beings or animals provided with locating members have been present in, 
may be recorded while these people, catties, etc., are moving in a normal way in 
the environment, i.e. in the same way as they should have done also in absence of 
the locating members. Hereby, mine-free positions may be recorded in an effective 
10 way for creating Information about mine-free areas and trafficable roads. 
Certainly, it is also possible to more systematic investigate if mines are present in 
an area, for example by letting one or more dogs repeatedly enter upon the area 
where mines are thought to be present until sufficient position information is 
obtained to consider that the area is cleared from mines. 

15 

In Fig. 11 a locating member 4 including a connection means 8 in the shape of a 
bracelet arranged on an arm 34, to be used as an electronic tag, is illustrated. The 
locating member 4 is in connection with an alarm unit 35, which suitably may be 
Included in the bracelet, for transferring signals between the locating member 4 

20 and the alarm unit 35. However, the alarm unit 35 could be separately arranged in 
an arbitrary position in the environment. The alarm unit 35 is suitably arranged to 
emit a sound signal and/or signals to a (central) computer unit under certain 
conditions. These conditions may be for example that the transducer 5 has 
determined that the person 3 who carries the bracelet is present in a forbidden 

25 position and/or orientation, that the transducer 5 is not switched on, that the 
transducer 5 does not work as intended, that the connection between the locating 
member 4 and the alarm unit 35 is broken or that the alarm unit 35 has been 
removed from its intended position. Preferably, the alarm unit 35 is designed so 
that a special tool has to be used for removing the alarm unit from its position for 

30 example at the bracelet, so that such a removal performed without damaging the 
alarm unit 35, or another part of the device, may be performed only by a 
certificated person having access to said tool. 

By connecting the person 3 to the locating member 4 and establishing a 
35 connection for communication between the locating member and the alarm unit 
35, an efficient so called electronic tag with unique characteristics is obtained. 
From the locating member 4, information about the position and/or orientation of 
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the person 3 may be transferred continuously, if so is desired, to an external 
supervision central, but this is not in any way necessary for carrying out the 
supervision. Transferring of position- and/or orientation information to a 
supervision central may be performed at optional occasions, such as in case of an 
alert, an error function or if manipulation occurs, or any transmission at all has to 
take place. Thus, another great advantage of the invention Is that it enables 
supervision without the need of transmitting signals from the locating member 4 to 
a receiver in the environment. The device according to the invention requires only 
that signals are transferred from the environment to the locating member 4, which 
signals do not contain any Information about where the creature 3 is present, and 
hereby the carrier of the electronic tag is protected against non-certified bugging 
and tracking. This means that the risk that people who are a threat against the 
safety of the person 3 are able to track the person by bugging is considerably 
reduced or totally eliminated. 

Furthermore, it should be mentioned that all transferring of signals described in 
this application, particularly between the creature 3 and the (central) computer 
unit 11, 13, certainly, may be coded and/or compressed by means of existing 
technique to prevent non-certified bugging and for attaining high speed 
transmission, respectively. 
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CLAIMS 

5 

1. A method for determining the position and/or orientation of a creature (3) 
relative to an environment, characterized in that it comprises that the creature is 
connected to a locating member (4) including a transducer (5) so that the relative 
positions and/or orientations of the creature and the transducer are arranged to be 

10 within a limited interval, said transducer determining Its position and/or orientation 
relative to the environment by receiving incident optical signals from signal 
sources (9) in the environment and by recording the relative incident positions of 
the received signals on a surface of the transducer, and that the position and/or 
orientation of the creature is determined by means of the position and/or 

15 orientation determined for the transducer. 

2. A method for determining the position and/or orientation of a creature (3) 
relative to an environment, characterized in that It comprises that the creature Is 
connected to a locating member (4) Including a transducer (5) so that the relative 

20 positions and/or orientations of the creature and the transducer are arranged to be 
within a limited Interval, said transducer determining Its position and/or orientation 
relative to the environment by receiving Incident signals from signal sources (9) in 
the environment by means of at least one phased-array, and that the position 
and/or orientation of the creature is determined by means of the position and/or 

25 orientation determined for the transducer. 

3. A method according to claim 2, characterized in that for said signals 
microwaves are used. 

30 4, A method according to claim 2, characterized in that for said surface acoustic 
waves are used. 

5. A method according to any preceding claims, characterized in that when the 
creature (3) moves the position and/or orientation of the creature is repeatedly 
35 determined by that the transducer (5) repeatedly determines its position and/or 
orientation by receiving incident signals from signal sources (9) in the 
environment. 
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6. A method according to any preceding claims, characterized in that the 
position and/or orientation of the creature (3) relative to Its preceding position 
and/or orientation Is determined. 

5 

7. A method according to any preceding claims, characterized In that the 
positions and/or orientations determined for the creature (3) are recorded for 
mapping the movement of the creature relative to the environment. 

10 8. A method according to claim 6, characterized In that the positions and/or 
orientations determined for the creature (3) are recorded for mapping the relative 
movement of the creature. 

9. A method according to any preceding claim, characterized in that when the 
15 creature (3) moves relative to the environment at least one property of the 

environment is recorded and/or mapped. 

10. A method according to any preceding claim, characterized In that said 
determining of position and/or orientation of the creature (3) Is performed while 

20 the creature moves In a non-predictable way. 

11. A method according to any preceding claim, characterized In that said 
determining of position and/or orientation of the creature (3) Is performed while 
the creature moves In a trained way. 

25 

12. A method according to any preceding claim, characterized In that when the 
creature (3) moves the movement of the creature Is directed by means of the 
position and/or orientation determined for the creature. 

30 13. A method for locating a phenomenon (22) in an environment, characterized 

in that it comprises that a creature (3) is connected to a locating member (4) 
Including a transducer (5) mechanically connected to a component (23) intended 
for pointing out phenomena in the environment, that the pointing component is 
directed by the creature towards the phenomenon from at least one pointing 
35 position, the transducer determining its position and/or orientation and thereby 
determining the position and/or orientation of the pointing component for said at 
least one pointing position relative to the environment by receiving incident signals 
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from signal sources (9) in the environment, and that the position and/or 
orientation of the pointed out phenomenon relative to the environment is 
determined by means of the position and/or orientation determined for the 
pointing component. 

5 

14. A method according to claim 13, characterized in that the pointing 
component (23) is directed by the creature (3) towards the phenomenon (22) 
from two different pointing positions. 

10 15. A method according to claim 13 or 14, cliaracterlzed in that the position 
and/or orientation of the pointed out phenomenon is determined by means of a 
model (28) of the environment. 

16. A method for determining if the position and/or orientation of a phenomenon 
15 (22) relative to an environment is In accordance with a reference, characterized 

in that it comprises that a creature (3) is connected to a locating member (4) 
including a transducer (5) so that the relative positions and/or orientations of the 
creature and the transducer are arranged to be within a limited interval, that the 
reference is defined by the introduction of at least one condition regarding the 

20 position and/or orientation of the locating member relative to the environment, 
that the position and/or orientation of the locating member relative to the 
environment is determined by means of the transducer by receiving incident 
signals from signal sources (9) In the environment and by recording the relative 
incident directions of the signals received by means of the transducer, and that 

25 the position and/or orientation determined for the locating member is compared 
with the reference so that at least one possibly occurring state in which said at 
least one condition is fulfilled may be recorded. 

17. A method according to claim 16, characterized in that the locating member 
30 (4) is put by the creature (3) into mechanical contact with an object (19, 30) in 

the environment for fixing the locating member or a part thereof and thereby the 
transducer (5) relative to the object so that said at least one condition is fulfilled. 
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18. A method according to claim 17, characterized in that the locating member 
(4) and the object (19, 30) are moved into engagement with each other so that 
said at least one condition is fulfilled. 



37 

19. A method according to any of claims 16, 17 or 18, characterized In that 
states in which said at least one condition is fulfilled is recorded only when a 
further predefined measure is performed substantially at the same time by the 
creature (3). 

5 

20. A method according to any preceding claim, characterized in that occurences 
caused by the presence of the creature (3) and/or the actions thereof are 
recorded. 

10 21. A method according to any preceding claim, characterized in that 
information is transferred from the locating member (4) to the creature (3). 

22. A method according to any preceding claim, characterized In that 
information is transferred from the creature (3) to the locating member (4). 

15 

23. A method according to claim 21 or 22, characterized In that information 
about the viewing direction of the creature (3) is transferred. 

24. A method according to any of claims 21-23, characterized in that information 
20 about the movement direction of the creature (3) is transferred. 

25. A method according to any of claims 21-24, characterized in that information 
about the nature of the environment is transferred. 

25 26. A method according to any of claims 21-25, characterized in that information 
about movement paths (16) is transferred. 

27. A method according to any preceding claim, characterized in that 
information from the locating member (4) is transferred to at least one central 

30 computer unit (13). 

28. A method according to any preceding claim, characterized In that 
information from at least one central computer unit (13) is transferred to the 
locating member (4). 

35 

29. A method according to any preceding claim, characterized in that 
information from the transducer (5) is transferred to at least one computer unit 
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(13) of the locating member (4). 

30. A method according to any preceding claim, characAerlzed In that 
information from at least one computer unit (11) of the locating member (4) is 
5 transferred to the transducer (5). 

<^ 31. A method according to any of claims 27-30, characterized in that information 

is transferred to the creature (3) through a means arranged in the environment 
and controlled by said computer unit (11, 13). 

10 

32. A method according to claim 31, characterized in that information from said 
information transferring means in the environment is transferred to the creature 
(3) through a representation unit (15) of the locating member (4). 

15 33. A method according to any preceding claim, characterized in that the nature 
of the environment is recorded by the creature (3) by means of a sensor. 

34. A method according to any preceding claim, characterized in that the 
position and/or orientation of the transducer (5) is determined by recording the 

20 relative incident directions of the signals received by means of the transducer. 

35. A method according to any preceding claim, characterized in that the 
position and/or orientation of the transducer (5) is determined by receiving 
incident optical signals from the signal sources (9) In the environment. 

25 
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ABSTRACT 

A method for determining the position and/or orientation of a creature (3) relative 
to an environment by connecting the creature (3) to a locating member (4) 
5 including a transducer (5) so that the relative positions and/or orientations of the 
creature (3) and the transducer (5) are arranged to be within a limited interval. 
The transducer determines its position and/or orientation relative to the 
environment by receiving incident signals from signal sources (9) in the 
environment, and the position and/or orientation of the creature (3) is determined 
10 by means of the position and/or orientation determined for the transducer (5). 

(Fig. 1) 



